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INTRODUCTION 


THE work to be described represents a record of the progress 
made by radiation therapy in its evolution from empiricism to a 
scientific basis. Until 1932 there did not exist any unit of meas- 
urement of radium radiation and the accurate use of such radia- 
tion was, therefore, impossible. 

The lack of a unit of measurement was made less obvious 
by the habit of comparing treatments by the amounts of radium 
used in terms of milligram-hours. This procedure, helpful as it 
might have been in some respects, only served to prolong the 
confusion of thought existing among those using radium and 
obscured the real issue, namely, that of measuring the amounts 
of radiation delivered to the tissues. 

The problems of applying measured dosage satisfactorily in 
the treatment of carcinoma cervix uteri are extremely compli- 


_ ' cated and had never been adequately investigated until this in- 


vestigation was begun in 1935 during the tenure of a Pilkington 
Cancer Research Fellowship at the University of Manchester 
and continued during the years 1935 to 1938. Nevertheless, even 
with the empirical methods in use before 1935, results of out- 
standing importance had been obtained. To-day, gynaecolo- 
gists in general regard radio-therapy as the treatment of choice 
for cervical cancer; but the realization of its superior curative 
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value to that of surgery has not always been accompanied by 
an equally clear appreciation of the principles by which such a 
cure is obtained. Thus, it is still not understood in many places 
that it is not the amount of radium applied which matters, but 
the amount of radiation delivered to the cancer cell and its poten- 
tial sites of invasion. This idea is summed up in the, term 
‘tissue dosage,”’ first coined by Quimby.’ Since the majority of 
gynaecologists have not had any special training in radio-thera- 
peutic principles, it is very important that these principles should 
be brought to their notice. 

The proper use of radium by the gynaecologist requires, 
therefore, two kinds of knowledge : 

(a) The action of radium from the point of view of (i)’ the 
physics of radiations generally, and (ii) the biological action 
on the cell. 

(b) The clinical aspect of the problem of applying radium 
to the pelvis to achieve a given dose of radiation at a pre- -deter- 
mined site. : 


PART I 
THE PROBLEM 


Stated in general terms the problem of radio-therapy in any | 
situation may be considered as: — 

1. To find a suitable unit of measurement applicable to both 
gamma and X irradiation, i.e. an investigation of the methods 
of dosage measurement. 

2. To assay in such measurable units the cancericidal dose, 
i.e. selection of appropriate dosage. 

3. To evolve methods of delivering such effective srvesdinition 
to the tumour and to all potential cancer-bearing areas with 
minimal damage to the neighbouring normal cells, i.e. a prob- 
lem of the distribution of irradiation used. 

The solution of the last two objects has been evolved simul- 
taneously on empirical lines in the past. Therefore, when 
failure to cure has occurred, the great difficulty has been to 
know whether this has been due to any fundamental resistance 
to radiation therapy by the cancer cell as it occurs in certain 
situations, or whether it is due to the inability of the technique 
to.deliver an effective amount of radiation to the outlying areas 
containing cancer cells. . "a 

The special problem of cancer of the cervix as compared 
with cancer in all other regions is the difficulty~of defining the 
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anatomical limits of the primary and secondary cancer, the in- 
accessibility of the parts as compared with, for example, skim 
cancer, and the varying proximity of structures such as the 
bladder and rectum, the tolerance of which for irradiation is 
lower than the surrounding ‘tissues. 


PART II 
DOSAGE 


(a) Meaning of dosage measurement. In any discussion of 
dosage in radio-therapy, the first question to be answered is 
“What are we trying to measure ?’’ The answer to this is ‘‘ The 
biological effect of radiation on the tissues.’’ The only way this 
can be measured at present is by measuring the radiation which 
produces that effect. This assumption would imply that a given 
amount of radiation will always produce the same effect. This 
is not the case, and is qualified by certain factors which will be 
stated below. Nevertheless, it is true to state that the fundamen- 
tal factor in producing any given biological effect is the amount 
of radiation reaching the tissues, and any system of dosimetry 
must be concerned with a method of measuring the amount of 
such radiation reaching the tissues. 

A true dosage system, therefore, will record the quantity of 
radiation received by the cells at the site under discussion. 
Paterson’ has defined a system of dosage as the correlation of a 
' method of dosage measurement with a scheme of distribution 
giving homogeneity. Such a system for providing homogeneous 
irradiation to superficial areas of tissue, e.g. skin and mouth, 
and for accessible volumes of tissue, e.g. penis, has been 
worked out in Manchester and has been in successful use for 
several years, by Paterson and Parker.* 

A statement of dosage in a given unit, if it could be obtained, 
is, however, not enough for a system of dosimetry, since the 
radio-therapist requires to be able to duplicate the biological 
effect on the tissues rather than to duplicate the amount of radia- 
‘tion delivered—and this is complicated by the fact that the tis- 
sues requiring irradiation vary considerably in configuration, 
and in their relation both to the surrounding organs and to the 
possible positions of the radio-active sources. The real difficulty 
in radio-therapy in this region has been, therefore, not so much 
the lack of a suitable unit, but the complexity of the problem 
of delivering a stated dosage to all parts of the tumour without 
damage to the neighbouring normal tissues. 
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A further fact regarding the difficulty of duplication of bio- 
logical effect must be recognized, in that the measurement of 
depth dosagé by an ionization chamber may not necessarily 
correspond in all cases with the biological depth dose. Thus at 
different depths there may not be the same degree of differences 
recorded when the biological unit is used as compared with the 
physical unit, although the same amounts of radiation may be 
applied at the portal of entry. Further, the particular biological 
effect chosen as the yard-stick for, the scale of measurement may 
not necessarily be valid when applied to other biological effects 
such as the growth of cancer. 

(b) History of dosage measurement. As in other spheres of 
medicine, biological units were first utilized in an attempt to 
measure dosage, but eventually gave place, as knowledge ad- 
vanced, to physical methods of measurement. While for some 
time a physical unit of X-ray measurement has existed, the 
position is not so advanced with regard to gamma-ray therapy. 
The early workers made use of such tests as the necrosis of 
muscle (Cutler*), the bleaching of butter (Failla et alii°), the 
percentage mortality of ascaris eggs (Zuppinger*), and the lethal 
effect of X-ray on mouse cancer by Russ.’ None of these methods 
was of Any clinical value with the exception of the threshold 
erythema dose of Dean and Quimby,* introduced in 1922. The 
authors themselves do not claim an accuracy of more than 30 
per cent, and like the other biological units, it is subject to the 
criticisms of inaccuracy and variation with the personal factor, 
of the observer. Nevertheless this test proved most valuable, and 
in the hands of Quimby and others has provided information of 
definite value with regard to the problem of distribution. 

In 1919 Regaud_and Ferroux® adopted the measure of 
“‘ millicuries destroyed,’ while in England and Scandinavia the 
milligram-hour whit was largely adopted. These two units are 
easily interchangeable, but unfortunately take no account of 
distance or filtration. 

To refer fo the amount in milligram- hours of radium used 
as the dose is a misnomer and is misleading, since it is not a 
measure of the dose of radiation delivered to the tissues. This 
depends among other factors on the distance and spacing of the 
radium lay-out in relation to the tissues. As a true dosage sys- 
tem must be based on a measure of the actual quantity of radia- 
tion received by the cells at the site under discussion, such a 
unit, therefore, remains merely a statement of one factor 
among many. As long ago as 1917, Failla, Janeway and Bar- 
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ringer’’ pointed out the necessity of considering the radiation 
reaching the tissues as the criterion of dosage. Only recently 
has there been sufficient data for this to be done. 

This point was made clear by the introduction of the term 

“‘tissue dose’’ by Martin and Quimby,’ in 1930, to represent 
the dose,acting at a given point in a tissue. 

Since 1934 a great deal of discussion has taken place on the 
equivalence of the r unit for X and gamma rays. The definition 
of the r unit as proposed by the International Roentgen Ray 
Committee at Stockholm, 25th July, 1928," is as follows: 

That the international unit should be called the ‘‘ Roentgen,’’ and 
that it be designated by the letter ‘‘r.’’ That this international unit be 
the quantity of Roentgen radiation which when the secondary electrons 
are fully utilized and the wall effect of the chamber is avoided produces 
in one cubic centimetre of atmospheric air at o°C. and 76 centimetres of 
mercury pressure such a degree of conductivity that one electro-static of 
charge is measured at saturation current. 





Considerable evidence has now been obtained showing that 
X and gamma rays can be measured in the same unit (Fried- 
rich,” Glasser,** and Mayneord"’). 


PART III 
Factors AFFECTING / DOSAGE 


In a study of the tissue dosage required to produce a cancer- 
icidal effect, the factors affecting ea may be divided into 
physical and biological. 


A. Physical Factors. 

- I. Quantity of radiation, i.e. the measurement at a given 
point of the amount of radiation received. This will depend on: 

(2) The strength of radium used,~the amount of radiation 
varying directly with the weight of radium used. In the case of 
X-rays the strength will depend on the voltage and the amperage 
applied as well as the type of tube used. 

(b) The filtration. This affects the quality of radiation de- 
livered, heavy filtration eliminating the alpha and beta rays and 
their consequent caustic effect. The filtration of radium will 
affect more profoundly the depth dose, in accordance with the 
formula of Sievert."° 

(c) The distribution of the radium or X-ray applicators and 
their distances from the-point observed. Gamma and X-rays 
obey the usual inverse square law for radiation, i.e. the intensity 
varies inversely as the square of the distance, for a point source. 
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(d) The size of the tumour. i 

(e) The duration of application of the radiation. 

(f) The relation between back-scatter and absorption. 

It has been found that when gamma rays pass through tis- 
sues, there is a certain amount of absorption of radiation, which 
varies with the particular tissues through which the rays, travel. 
As the gamma rays come in contact with the molecules of the 
tissues, secondary radiations are produced as scattered radia- 
tion. The added effect of back-scatter and the negative effect 
of absorption must, therefore, be considered in a statement of 
tissue dosage. The same factors, but in different degree, apply 
to X-rays also. 

The question of back-scatter is much more important here 
because of the larger areas involved—and as Parker,'* Weather- 
wax,'” and others have shown, back-scatter may account for 
30 per cent to 40 per cent of total dose delivered by X-ray. 

2. Quality, i.e. wave-length and the amount of secondary 
radiation producing differing wave-lengths. This is partitularly 
important in X-ray therapy, where it depends to a great extent 
on filtration, which may produce differing percentages of long 
or short waves. 

For the purposes of this discussion it is assumed that the bio- 
logical effect is merely a factor of the delivered energy and has 
no relation to wave-length. This assumption of exact equival- 
ence between radium and high voltage X-ray is of importance, 
since it is now customary in many centres to add together the 
dosage in r units of gamma and X-ray irradiation. This would 
be impossible if the biological effect differed. 

One reason for the difficulty of making a comparison between 
X and gamma rays is that biological effects are never concerned 
with surface doses but with the dose received by whole thick- 
nesses of tissue irradiated. These depth doses must be very 
different in gamma and X rays because: a radium applicator 
may work at half a centimetre distance from the skin, whereas 
the shortest distance of most X-ray tubes is 10 centimetres. 
Thus although both methods may deliver the same amount of 
irradiation measured in r units at the surface, half a centimetre 
below the surface the amount of irradiation will be in the pro- 
portion of 1? to 10.57. This will have an important effect on the 
blood vessels supplying the tissues. The superficial areas of tissue 
irradiated differ also, and there will be the consequently greater 
exposure of blood vessels. 

3. Time-factor and intensity of irradiation. The biological 
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action of known rays has been found to depend very much on 
the duration of irradiation, although the -exact relation of the 
time-factor to dose is still by no means understood. The per- 
mutations and combinations of the time-factor in relation to 
intensity are so large that years of patient work are still required 
before any exact knowledge can be obtained of the basic prin- 
ciples governing this relation. 

Certain facts are, however, already known with regard to 
particular aspects of the problem. 

Thus, with regard to duration of exposure, there is both 
clinical and experimental evidence to show that as the total 
exposure is prolonged the total dose must be increased to pro- 
duce a particular biological effect. Hence, in considering the 
effects of a given dosage, one must at the same time consider 
the time-factor and_the intensity of irradiation. Murdoch and 
Stahel,** Paterson,” Schwarz'® and others have shown that 
5,000 r, for example, designed for delivery in 8 days, may be 
a satisfactory dose for a given lesion. Yet this may be highly 
dangerous if given in 2 or 3 days or quite useless spread over 
14 to 21 days, since the prolongation of exposure converts what 
was previously a lethal into a definite sublethal dose. The same ' 
factor applies to‘tolerance of normal tissues. 


B. Biological Factors. 


r. Radio-sensitivity of the tumour. Many workers have 
found differences in the response of different classes of tumour 
to irradiation. Embryonic tissues are more sensitive and more 
highly developed cells are more resistant te irradiation. The 
Law of Bergonié and Tribondau” states that the radio-sensitive- 
ness of any tissue depends on its reproductive activity. Laser 
and Halberstaedter*' state that the greater susceptibility to 
irradiation of the malignant cell as compared with normal tissues 
is not an inherent property of cancer, but varies with and de- 
pends on its rate of growth. This has been strikingly confirmed 
by the brilliant work of Gliicksmann” and his co-workers at the 
' Strangeways Laboratry, Cambridge, who, by mitotic counts 
on serial biopsy specimens from tumours of the cervix under- 
going irradiation, can forecast accurately the ultimate success or 
otherwise of a given irradiation. Tumours with dense stroma are 
radio-resistant, and the capacity for secretion seems also to be 
accompanied by radio-resistance. 

The correlation of histological structure and radio-sensitivity 
has been attempted by many workers, notably Coutard® and 
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Berven,™* but as yet there is no positive agreement as to the 
extent to which this can be done. 

The characteristic of these radjo-resistant tumours is that 
they can only be influenced by doses of radiation of such magni- 
tude that limits of normal tissue tolerance must be reached 
before there is any chance of producing lethal change. As yet 
there is no satisfactory technique for this purpose. 

A different aspect of the same problem is the question of 
intensity of irradiation. ; 

The relation of the duration to intensity of irradiation con- 
stitutes a problem of profound importance into the nature of 
which active investigation is proceeding. Since the cancericidal 
dose depends directly on the ability to deliver a cytolethal dose 
within the tolerance limits of normal tissue, a statement of 
dosage will not be complete without a statement of the time- 
factor, and in comparing individual techniques it is necessary 
to note this effect. It need not be taken into account, however, 
in assessing the values of different distributions in space. 

In actual practice, wide variation exists in the duration and 
intensity of irradiation. Burnam* gives the total dose in 2 to 
3 hours, Heyman” in 2'to 3 days, Regaud*’ in 5 to 7 days, 
De Nabias* in 21 to 25 days, Healey*® in 30 days, Coutard” 
in 4 to 6 weeks, and Mallet*® gives the almost homeopathic dose 
of 50 r or less daily spread over a period varying from 3 to 
6 months. It is obvious that in the face of such wide variation 
in the time-factor, coupled with equally wide variation in the 
amount of radium used and its method of application, it is 
impossible at the moment to obtain any comparative evidence 
of the exact function of time-factor in dosage. 

2. Effect of surrounding tissues. Thus far, only the direct 
selective action of radiation on the tumour cells has been dis- 
cussed. In practice, however, it is known that the results of 
therapy do not depend only on direct destruction of tumour 
cells proper, but upon the damage to the circulation of the 
tumour. These vascular changes are rapid and extensive, and 
shut off from a large number of the tumour cells their necessary 
nutrition. Sometimes the nutrition of normal tissues also be- 
comes impaired. It is well known that repetition of irradiation 
after a long interval may produce either very slight results or. 
else destruction of normal tissue. This is explained by the fact 
that the blood supply having already been reduced to a mini- 
mum by the first irradiation, a second dose reduces it to a level 
at which even normal tissue cannot survive. This type of radio- 
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resistance, therefore, depends on the differences in reserves of 
nutrition of the tumour and of its surrounding tissues, and is 
quite different from the intrinsic radio-resistance previously des- 
cribed, which seems to depend more on the type of cell con- 
cerned than on its environment. ; 

Hence, anything which impairs the nutrition of the sur- 
rounding tissues of the tumour will be a very important factor 
concerned with the biological response. Infection, old age, im- 
paired circulation as after hysterectomy, cachexia, the degree 
of general anaemia, the presence of leucopenia and pyrexia will 
each reduce the tolerance level and prevent the delivery of a 
lethal dose of irradiation. 

These factors present a problem for clinical research which 
is outside the scope of this discussion. 


PART IV 
THE INVESTIGATIONS REQUIRED 


To consider the special problem of dosage in carcinoma cer- 
vix therapy it is, therefore, necessary to know for a given 
technique : 

(a) Whether each point in the pelvis is receiving what is 
according to present knowledge an adequate cancericidal dose.’ 

(b) The amount of radiation delivered at definite points of 
the pelvis. 

(c) The physical problems connected with the delivery of a 
cancericidal dose to all potential cancer-bearing areas. 

(d) If the delivery of an effective cytolethal dose is impos- 
sible, to determine the limits of maximal radiation permissible, 
and to study the best use to which these limits of dosage can 
be put. 

The question of radiation therapy in relation to cancer of the 
cervix can be most easily considered in relation to the two main 
parts of treatment by radium and X-ray therapy. The factors 
affecting dosage by each can then be analysed separately, 
although in actual practice the two have often been combined 
empirically. 

Questions (6), (c) and (d) constitute the important part of the 
problem which this paper attempts to solve. Question (a), how- 
ever, cannot be answered accurately at the moment for cancer 
in any but superficial regions such as skin and mouth. The 
present position will be described in the next part. 

109 


/ 














JOURNAL OF OBSTETRICS AND GYNAECOLOGY , 
/ 


PART V 
CANCERICIDAL DOSE 


/ - 

Before any exact knowledge can be obtained of the canceri- 
cidal dose, several types of investigations are required. 

(i) Irradiation experiments on tumours followed by exami- 
nation, of biopsy specimens at different stages in the irradiation. 
The most recent and probably most exact work of this type is. 
that of Gliicksmann” and his co-workers. 

(ii) Tissue culture experiments in relation to irradiation 
reactions. 

(iii) Relation of cure-rate and ones. findings to the dose 
delivered by existing techniques. 

Notable in this field is the recent work of Tod,” extending 
the work of Healey and Arneson, ** Schmitz,**° Ham,** and Mc- 
Whirter.*’ 

As a result of this very careful work, Paterson*’ was able to 
give the following table tentatively, of cancericidal dosage: 





About one week , About one month 





Squamous epithelioma ee ead 5000 © 6500 r 
Rodent ulcer Bias een ke a ease 4000 Tr 5000 r 
Adenocarcinoma wee ees | ORO be Bene:r _ 
a * penetrance earereeeerenenceeecemen a 





Tod*® in a careful analysis of over 400 cases correlates a 
3-year follow-up with dosage delivered and finds that the opti- 
mal dosage is to give the following to:a point in the para- 
metrium : 

7,500-8,500 r by radium in 6 to 7 days. 

8 ,500-9,500 r in 3 to 4 serial weekly applications of radium. 

9,500-10,500 r combihed X- -ray and radium in 4 to 6 weeks. 


PART VI 
THE AMOUNT OF RADIATION DELIVERED TO THE PELVIS 


In a study of the‘ way-in which radiation is delivered to the 
individual parts, the investigations required were grouped as 
follows: 

1. The dimensions of the available space for applicators, i.e. 
linear measurements of the various structures in the pelvis and 
their relation to each other. ‘i 
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2. The relation in space of the cancer cells to the radium, i.e.. 
the direction and manner of spread of -cancer, the sites of poten- 
tial cancerous areas, and their relation to the vagina. 

3. A study of the various possible radium distributions, i.e. 
the technique of modern radiation therapy as practised and the 
principles governing them, together with purely theoretical 
techniques designed to settle particular problems. 

4. The method of assessing dosage delivered at a selected 
point by any given technique. 

5. The faults<of these techniques as they are applied in 
practice. 

Available space in vagina. Apart from teleradium it is: 
generally accepted that in radiation therapy to-day the intra- 
cavitary approach is the only one. As one of the chief factors 
affecting dosage is the distance of the observed point from each 
part of the radium layout it is obvious that the first critical 
factor to be considered is the available vaginal space and the 
possible dispositions of the radium therein. 

Many attempts were made to obtain an accurate outline of 
the vaginal vault. An apparatus designed by Dougal (Thesis**) 
on the pantograph principle was first used to trace an outline of 
the vagina, but this failed because of distortion of the outline 
by the pressure of the recording arm. The method of filling the 
vagina with opaque fluid in order to obtain a radiogram of the 
outline also failed because of the difficulty of getting a sharp 
enough edge to the outline which could be measured. Casts of 
plaster of Paris, malleable lead and paraffin wax were tried, but 
all failed because of the difficulty of extracting, without deform- 
ity, the material conveying the outline, which needs must be 
larger than the vaginal introitus. The real information required, 
however, was not so much the shape of the vagina but the 
degree to which it could be distended by the radium holders. 
For a number of years the design of the applicators at Man- 
chester has been such that the largest possible bulk of rubber 
. has always been packed into the vaginal vault. This was possible 
because of the various sizes of the rubbers used. As the dimen- 
sions of these rubbers were known, by noting the types and 
numbers used over a large period it was possible to obtain aver- 
age measurements of the degrees of ‘distensibility of the vaginal 
vault. It appears that when so distended the vagina is roughly 
an ellipse in transverse section and can be grouped in 4 sizes. 
The data are given in Table I following. These figures, it should 
be noted, refer to patients all of whom had had X-ray irradia- 
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tion for about 3 weeks immediately prior to the radium in- 
sertion. deri 

It is known that this preliminary radiation produced some 
degree of stenosis—therefore the percentage of occurrence of 
large vaginae will tend to be larger in those patients who have 
radium inserted without preliminary irradiation. This fault is a 
good one, however, because any increase in the size of the 
vagina, as will be shown later, is to the advantage of the patient, 
in that in such a case a better depth dose is received. 

Where variations were possible.in each case. the figures given 


are those of the minimal average measurements obtained so 


that undue bias would not appear in favour of the calculations 
later to be based on them. 


Taste I. 
DIMENSIONS OF THE MALIGNANT VAGINA. 





An examination was made of the dimensions of 100 vaginae. It was found 
possible to classify them into four groups of comparative equal frequency 
in occurrence. If the cross-section of the vagina be roughly an ellipse then 
the axes are as follows: 


Size 1. Frequency 28 per cent, transverse diameter less than 4 cm. 
Antero-posterior diameter less than 3 cm. 

Size 2. Frequency 30 per cent, transverse diameter less than 5 cm. 
Antero-posterior diameter less than 3 cm. 

Size 3. Frequency 24 per cent, transverse diameter less than 6.5 cm. 
Antero-posterior diameter less than 3.5 cm. 

Size 4. Frequency 18 per cent, transverse diameter less than 7.75 cm. 

Antero-posterior diameter less than 4 cm. 








When it is seen from these results that there is a variation 
in the lateral measurements of over 3 cm. between the largest 
and the smallest size of vagina, it is evident that when consider- 
ing radium applicators and their possible dispositions, the same 
size of vagina must be taken before dosage at a distance can be 
compared as between one technique and another. 

Those* published comparisons of techniques such as Arne- 
son,** which have not recognized this fact, do not permit any 
valid conclusions to be reached concerning the relative values of 
techniques. This is fully borne out by Table II following, where, 
in the same technique, important differences are shown for dif- 
ferent sizes of vaginae at the same point in the pelvis. This 
factor of lateral distensibility, it will be noted, is of greater im- 
portance in certain techniques than in others. Its significance 
will be discussed later. ’ 
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portance in certain techniques than in others. Its significance- 
will bé discussed later. 

The available vaginal space is also affected by the shape of 
the cervix. This is important when, as in certain techniques, a 
mechanical spacer of varying type is wedged against the cervix, 
its function being to keep the radium applicators wide apart 
in the fornices. It was felt that the presence or absence of the 
cervix might make a difference to the depth dose; for when 
the cervix is absent the spacer with the ‘applicators might be 
pushed a centimetre or more further. into the vagina. 

A study of the clinical types of cancerous invasion shows that 
the projection of the cervix into the vagina may vary consider- 
ably. A study was made of the pathological specimens in the 
gynaecological department of the University and in the pathologi- 
cal departments of the Manchester Royal Infirmary and Univer- 
sity, and the following detailed measurements were obtained. 








Tasce IT. 
Length of cervix 

from internal os Width of cervix 

cm. cm. 

Epithelioma ...__... 1.8 ee 

Epithelioma ..._... 1.2 2.0 

Adenocarcinoma se 2.0 3.3 

Adenocarcinoma A 3.0 2.0 

_Epithelioma...__.... 1.6 Extension in a solid mass 

to pouch of Douglas. 

Adenocarcinoma PT 5.0 5.0 

Adenocarcinoma ___... 4.5 3.5 

Epithelioma ..._... 2.5 — 

do. ea sae 3-5 4.0 

do. si ree 2.5 6.5 

do. ee! 4.0 2.5 

do. aehe Noes 4.0 ; 3.0 

do. Rees ox 4.5 S 3-5 

do. Re, 4:5 5.0 

do. 2.5 — 
ee length = = 3.1 cm. Average width = 3.5 cm. 





These féjuten do not cover a sufficient number of cases to. 
be valid for any general deductions as to frequency of occur- 
rence of dimensions, but it is noteworthy that there is a variation 
of 1.2 centimetres to 5 centimetres in the length of the cervix 
_as measured from the internal os (an important level in regard 
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to depth dose, as will be shown later). Such a.degree of.cervix 
projection into the vagina is likely to cause considerable varia- 
tion in the depth dose received in the pelvis, when the sizes of the 
vaginae and the techniques are otherwise identical. While it is 
quite clear, therefore, that the degree of projection of the cervix 
into the vagina is important, how often it is of importance*can- 
not be decided by the above table. 

M Post-mortem material is difficult 

to obtain in large quantity and 
measurements on the living sub- 


i __ ject cannot easily be made in the 
clinic. It was, therefore, thought 
; / * valuable.to obtain figures showing 
> at least how often the cervix was 
absent altogether by reason of can- 
cerous erosion and of how ad- 
vanced the cancer was in such 
cases; for an absent cervix implies 
the ability to push the applicators 
higher into the vagina in certain 
techniques, with consequent im- 
provement in the depth dose. 
Relation of absence of cervix 
to the degree of invasion. In 118 
consecutive cases examined the 
cervix was absent because of ex- 
cavation or replacement by carci- 
noma in 35, i.e. 29.7 per cent. Of 
these 35, 6 are grade II (League of 

Nations); 20 are grade III; 9 are 
grade IV; and none of grade I. 
i indie Thus of 35 cases in which a cervix 
Diagram to show changes pro- 1S not present, 29 are of grade III 
duced by degree of variation in OF IV, i.e. show definite parame- 

alent taneen. trial involvement and presumably 
from other post-mortem evidence, 
glandular extension. This corresponds to 83 per cent. 

There is no advantage, therefore, to be gained by the better 
distribution of radium when the cervix is absent since the stage 
of the disease is worse in 83 per cent of these cases. 

Further, of the 118 cases, there were of grade I, 10; of 
grade II, 36; af grade III, 49; of grade IV, 23. In grades 
III and IV there were, therefore, 29 out of 72, i.e. 40 per cent 
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showing absence of cervix. In the advanced carcinomata, ab- 
sence of the cervix, it is quite clear, is quite a common pheno- 
menon. : 


PART VII 
RELATION OF CANCER CELLS TO RADIUM 


(a) Relation of the vagina to pelvic organs: A study of the 
literature shows very little data of value for use on the living 
subject. Braune,** Berry,** Sellheim,*’ Desjardins** and. Eycles- 
hymer and Schoemaker** have presented diagrams based on 
accurate cross-sections of the frozen cadaver, but so much 
shrinkage and consequent distortion takes place in the prepara- 
tion of these cross-sections that they cannot be relied on to an 
accuracy of even half a centimetre as required in dosage esti- 
mations. 

Further, the vagina exists normally only as a potential space, 
and a preliminary study of the question showed that the pre- 
sence of any foreign body in the vagina must alter the relation 
of the vaginal walls not only to the cervix but to the pelvic wall 
and regional lymph nodes too. It is thus quite clear that the 
relation of the dead empty vagina to the surrounding organs as 
revealed in anatomical cross-sections of frozen cadavers, and 
in dissection specimens, may be very different from that in the 
living subject, where the contents of the vagina are subject.to 
the stresses and strains of the various muscles and organs sur- 
rounding it. A full rectum or bladder, or the’ posture of the 
patient, will alter the relation of the uterus to the pelvis and 
vagina considerably. The point emerged very clearly that a 
dynamic study of the vagina was required as compared with the 
Static information presented in the cross-sections and dissections. 
This study could only be made by examination of living 
patients with radium in situ. 

(i) Numerous clinical observations on patients undergoing 
treatment showed that no matter what the shape of the vaginal 
vault may be, the preliminary X-ray is usually followed by a 
stenosis of the vault, producing a cone-shaped ‘deformity. This 
partially or completely obliterates the posterior fornix, and tends 
to force down the vaginal contents to a lower pelvic plane, (See 
diagram.) In so far as the-radium is pushed further away from 
the periphery of the growth, this effect tends to diminish the 
effectiveness of intravaginal therapy, and would suggest, there- 
fore, the advisability in practice of giving X-ray after the radium 
in order to get as wide a field of irradiation as possible. From 
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'g Fig. S Ant-posterior view of variations. 


Lateral view of variations. Diagram showing slipping and rota- 
Diagram showing effect of vault tion of applicators into long axis of 


stenosis. vagina. 


a clinical point of view, however, the preliminary X-ray has 
been found to have a very important effect in cleansing septic 
vaginae with ulcerated growths, in which it would be unwise to 
apply radium first. A compromise reached at the Holt Radium 
Institute for this and other reasons now splits up the X-ray 
dosage into two parts given before and after the radium 
application. 

(ii) The vagina is a muscular cylinder with elastic walls, and 
objects placed in it do not retain their positions in all cases. It 
has been the unfortunate experience of even expert radio-thera- 
pists to find applicators presenting at the vulva, or even in the 
bed, which had been carefully packed into the vagina the day 
before. Although this is admittedly uncommon, the stresses of the 
vagina do tend quite often to cause applicators to slip and to 
override. Thus any object the diameter of which is greater 
than its depth will tend to rotate in the vagina, so that its widest 
diameter will try to occupy the widest diameter of the vagina, 
i.e. the longitudinal axis. (See diagram above, showing attempt 
at rotation by applicators, and X-ray, Fig. 2.) 

(iii) When applicators are packed firmly into the vagina, 
the fornices tend to become obliterated, because the cervix is 
pushed up and the fornix flattened to accommodate the appli- 
cators. The anatomical space next to the cervix is thus in prac- 
tice obliterated. 

(iv) The relation of the rectum was studied by X-ray photo- 
graphs. These show that firm packing causes the vagina to 
bulge into the rectum, and studies of the rectum when packed 
with barium paste show that. this pressure causes the rectum to 
be flattened out in the mid-line and to assume:a dumb-bell shape 
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Rubber applicators with spacers as used at 


Manchester up to 1930. 
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FIG. 2 


Film showing slipping of vaginal applicators into long axis of vagina, aid 
lateral deviation of uterus. This produced peri-ureteric fibrosis on the R. sic 
Case 5 in text. 
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Fic. 3 


Film showing ureters, radium and opaque paste in rectum to show relation 
of radium to base of bladder and recto-vaginal septum. 
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in cross-section, which tends to envelop the vagina. The recto- 
vaginal septum is, therefore, not a fixed point, since the rectal 
lumen is obliterated and a barium enema flows round the bulge. 
produced by the packing, filling the space on either side. A lateral 
radiogram of a patient with barium enema and radium in situ 
shows the radium obliterated by the shadow of the barium. By 
applying a thin layer of barium paste at the level of the bulge, 
centrally in the rectum, a lateral radiogram shows the distance 
of the recto-vaginal septum from the radium Making allow- 
ances for distortion magnification by the X-ray, this distance 
often appears to be at least 2 centimetres. (See reduced print, 
Fig. 3.) 

(v) Relation of bladder and ureters. 

These have been studied by means of stereoscopic radiograms 
of patients on whom ureteric bougies had been passed while 
radium applicators were in the vagina. The position in space 
of the radium needles and the bougies was then reconstructed 
on the principle described later (page 129). It was then found 
that the ureters were never less than 2.5 centimetres from the. 
centre of the nearest radium needle. In 5 cases worked out the 
following r/hour were obtained for the dose delivered to the 
ureters at the point nearest to the radium (I am indebted ta 
W. Meredith, M.Sc., for these figures) : 

Case 1, 12.35 r/hour. Case 2, 23.0 r/hour. Case 3, 15.r 
r/hour. Case 4, 16.9 r/hour. Case 5, 30.3 r/hour. 

In the last case it was found that the ureter was only 2 centi- 
metres from the nearest needle and the subsequent clinical his- 
tory of this case showed excessive fibrosis around the ureter 
leading to ureteric obstruction. 

A study of the cervix in relation to the bony parts often 
shows that the cervix is not in the mid-line (see print, Fig. 2) 
nor is there any fixed relation of its position antero-posteriorly. 
This depends on the fullness of the rectum and the bladder, on 
the age of the patient, her parity, presence of retroversion, pro- 
lapse or other deformity. The relation of the ovary to the uterus 
is subject to even more variation. 

From the above studies it was, therefore, clear that a useful 
purpose would not be served by taking measurements of the rela- 
tion of the pelvic organs as such to each other, but it was much 
more important to have measurements of the distances and 
extent of the probable sites to which extension of cancerous 
tissue was likely to take place. These are discussed in Part VII, 
p. 121, and Part X, p. 137, where the maximal limits are given at 
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which radiation is required to be assessed. Further, it was neces- 
sary to adopt some convention regarding uterine rotation. The 
convention adopted was that in all cases the longitudinal axis of 
the uterus was always taken to be at right angles to the longitu- 
dinal axis of the vagina, and that the uterus was symmetrically 
disposed in relation to the mid-line of the coronal plane of the 
pelvis. 

(b) Anatomy of ‘lymphatics. Two main groups of lymph- 
atics from (i) the body and (ii) the cervix are demonstrable, 
between which, however, there are rather free and variable 
anastomoses. The main cervical vessels follow the uterine artery 
through the parametrium, meeting small nodes of the broad 
ligament at the region where the artery crosses the ureter, and 
further on the iliac nodes in front of the external iliac artery 
and about the obturator foramen. From this plexus other 
vessels pass along the ureter to the hypogastric vessels and 
nodes. A posterior plexus “passes forward and backward along 
the sacro-uterine ligament, around the rectum, and to nodes at 
the promontory of the sacrum (Sappey,** Kroemer,” Poirier,” 
Ewing"*). 

The lymphatics of the corpus begin in the mucosa, pass up- 
wards and outwards and leave the uterus in 4 to § trunks just 
beneath the uterine tubes, passing through the broad ligament 
to end in lumbar nodes above the bifurcation of the aorta. From 
the middle of the corpus other vessels mingled with those from 


- the cervix, reach the iliac nodes, and some pass along the round 


ligament to the inguinal nodes. These 6 groups of nodes, para- 
metrial, iliac, hypogastric, sacral, lumbar and inguinal, form 
the regional nodes of the uterus.’ Beyond them there are rich 
communications with each other, and the vessels of the bladder, 
rectum, kidney and abdomen. 

(c) Invasion. There is a considerable difference in the course 
of cancer of the uterus depending on the site, the corpus carci- 
noma long remaining localized to the muscular wall, whereas 
cancer of the cervix early infiltrates the cervix and invades the 
parametrium. In the former there is abundant evidence show- 
ing that the lymph nodes are often free, and the agreement of 
all observers, in this respect, is corroborated by the permanent 
cures often observed after hysterectomy alone, without any 
form of radio-therapy. In the case of cancer of the cervix, early 
local invasion is, however, the rule, but considerable variation 
exists between the figures of different observers regarding the 
invasion of the parametrium and the regional lymph nodes. 

118 











RADIUM THERAPY OF CARCINOMA CERVIX 


METHODS OF SPREAD OF CANCER 


An extensive review of the literature shows that all authors 
agree that: 
(a) Invasion may be in continuo extending from the primary 
site en masse into the parametrium, or ; 
(b) The primary disease is surrounded by healthy tissue 
except for fine cancerous threads along the main lymphatic ves- 
sels, nerve sheaths or perivascular tissues. K. H. Martzloff,** in 
a recent study of 301 cases of cancer of the cervix, found 26.7 
per cent in which the growth was confined to the cervix, and of 
this number the entire length of the cervix was involved in 65 
per cent. The process of invasion may then proceed as a poly- 
poid outgrowth obstructing the vagina, or the cancer may soften 
and disintegrate, causing a hollowing of the cervix which may 
extend to produce wide excavation of tissue involving the 
vagina, rectum and bladder as far out as the pelvic wall. 
On the question of permeation of cancer, very interesting 
work ha’ been done by J. H. Grey,*® who shows that the normal 
method of lymphatic spread of cancer is by embolus of cancerous 
cells, that spread by intravascular permeation of the growth, is as 
rare in lymphatic vessels as it is in blood vessels, and that if it 
occurs, it is very limited in extent. He traced the lymphatics by 
injections of thorotrast, and of blood vessels by Indian ink—the 
nature of every space and vessel was then proved microscopi- 
cally. 
This has been confirmed clinically by Taylor, A. G. C. (Brit. 
Journ. Rad., September 1940), who observed that the direction 
of the spread of cancer could be determined with reasonable 
accuracy by the local response of the tissues immediately at the 
end of treatment. 
(c) Remote metastasgs. The clinical course of the disease is 
determined by the question of whether the cases are treated or 
untreated. ' 
. Untreated. The natural course of the disease in untreated 

cases is death within 2 or 3 years by either (a) local infection 
or haemorrhage. (0b) Invasion of neighbouring organs, e.g. 
contraction of ureters causing uraemia, Behney** finding 21 per 
cent of 166 patients died from this cause, and 65 per cent of the 
cases showed ureteric dilation. Drexler-Howes*’ proves that 
this was due to cancerous invasion and not to fibrotic contrac- 
tion produced by X or gamma rays. (c) Distant metastases. 

; Treated cases. Here the pathological findings depend on the 

II9 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


state of radio-therapy achieved. Lacassaigne** finds that either 
(a) temporary amelioration occurs when only vaginal radium 
is used; (b) there is local disappearance of the growth but still 
a latent infection of the hypogastric nodes which in a few years 
produces secondary deposits eventually causing death; (c) with 
the use of radium and X-rays more generalized metastases 
occur. Hence if the abdominal ganglia do not hold up the can- 
cerous invasion and cause compression symptoms, the supra- 


clavicular gland may be found as the first evidence of spread. 
This was noted as long ago as 1888 by Troisier. 





On the question of parametrial invasion and invasion of the 
regional lymph nodes, however, wide variation exists between 
the figures of -different observers. The discrepancy can be 
explained by (i) the difference in material used, i.e. patients 
operated upon or -treated will not show advanced invasion to 
the same degree as specimens obtained by autopsy; (ii) whether 
serial sections have been made of whole thicknesses of pelvic 
tissue extending from cervix to pelvic wall. Thus, many ob- 
servers (Leveuf,*® Godard,*° Sampson,” Ries,” Regaud,°* 
Martzloff™) note that nodes may be found invaded remote from 
the primary growth which are neither palpable nor visible. 
Where serial sections of all tissue are not made a much lower 
percentage of invasion will, therefore, be recorded. 

Extracting from the literature only early cases, i.e. stages I 
and II, in which the patients have been operated upon, and in 
which complete serial sections of the parametria and pelvic tis- 
sues have been made, the following percentages of lymph node 
invasion were obtained : 
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All the lymphatic pathways from the cervix to the nodes 
have been known for a long time. It was only recently, how- 
ever, that Leveuf* “* and Godard* pointed out that, although 
it is manifestly impossible to treat all the possible pathways 
adequately, nevertheless, there may be some predilection in the 
way in which the majority of the cancerous invasions take place. 
Comparison may be made with the preponderance with which 
the tonsillar gland is found invaded in mouth carcinomata in the 
early stages long before the other glands of the neck show signs 
of involvement. Such a vote d’élection does exist according to 
these authors and was demonstrated by injecting the lymphatics 
of small portions of the cervix at a time. The results were con- 
firmed also by examination of material removed at operations. 
When spread does not take place by localized infiltration of the 
juxta-uterine tissues, it proceeds along the lymph channels 
which Leveuf and Godard classify as a principal pathway and 


‘accessory pathways. That this is purely embolic spread is 


proved by the work of J. H. Grey.** The principal path ends. 
in a node or nodes situated on the lateral pelvic wall between 
the external iliac vein and the obturator nerve just ‘in front. of 
the bifurcation of the iliac artery. This gland, named the ‘‘ gang- 
lion principal’’ by the French authors, is remarkably constant 
and represents the first station in the spread of carcinoma; and 
this is the pathway most frequently involved. The accessory 
pathways are numerous, but small, and lead to the hypogastric 
and sacral lymph nodes. They, are much less frequently in- 
volved. 

Taussig® collated the micrescopic findings with the stage of 
invasion in specimens removed at operation and found that of— 


Stage I (League of Nations) there were 25-30 per cent, 
Stage II and Stage III 45-50 per cent, 
Stage IV, 60 per cent with lymph node invasion. 


- 


It is important to realize in view of these high percentages of 


_ glandular involvement that there can be no hope of improve- 


ment in the cure-rate from any method that does not attempt 
to deal with cancer in these regions, and that the dose delivered 
in these areas will be very important in any comparison of the 
effectiveness of different techniques. Correlating the above ‘des- 
cription with the clinical findings, as lymphatic invasion pro- 
ceeds it does so as a triangle consolidating the inter-uterine space 
and, therefore, an early flattening of the vaginal fornix is pro- 
duced but uterine mobility is not disturbed. The invasion then 
“23% 
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spreads to the hypogastric gland group, along the anterior ter- 
minal trunk of the hypogastric artery. Further involvement of 
’ the parametrium causes obliteration of the anterior and posterior 
fornices, finally bringing about the condition of frozen pelvis. 

From the radio-therapist’s point of view the old description 
of the pathological state of the pelvis as being either operable 
or inoperable is practically valueless, and it was felt that a more 
exact method of description and classification of carcinomatous 
pelves was needed. The Cancer Commission of the League of 
Nations™ in 1929 published a classification of carcinoma of the 
uterine cervix in 4 stages according to the anatomic extent of the 
growth. 

Regaud™ has shown in Stages I and II a cure-rate of 48 per 
cent for radium alone, that is 52 per cent recurrences. From 
the figures of invasion given previously showing that the regional 
lymph nodes are involved in 44.7 per cent, it is permissible to 
deduce that the intravaginal radium alone can only cure those 
patients who have not had invasion of the regional lymph nodes. 
Correlation of these pathological findings is obtained by the 
deductions taken from tables of Todd*’ and Hurdon,** showing 
very clearly a lowering of the percentage survival rate with the 
advance in the stage of the disease, and equally the increase in 
the duration of symptoms with the advancement of the disease. 


TABLE IV. 
RELATION OF STAGE OF DISEASE TO CURE-RATE 
Todd presents comparative tables of 3509 cases as follows: 

















Stage “No. of cases 5-year survivals Percentage 
I 366 232 63.4 - 
II 743 270 36.4 
° III 1516 310 20.6 
- IV 884 15 1.8 
Total | 3509 827 23.6 
TABLE V. / 


STAGE OF DISEASE IN RELATION TO DURATION OF SYMPTOMS 








Of Stage I the duration of symptoms was 3 to 4 months 

Of Stage II the duration of symptoms was 6 months 

Of Stage III the duration of symptoms was 7 to 8 months 

Of o> IV the duration of symptoms was 9 to 12 months 
From the above studies one can say then that the area to be 
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irradiated should start with the two prism-shaped parametria 
adjacent to the cylinder composed of the cervix, uterus and, 
immediately neighbouring tissues. In more than half the cases. 
this area will be insufficient because of pelvic lymph node inva- 
sion, and to achieve perfection further treatment would be re- 
quired to the whole of the broad ligaments and to the iliac, 
hypogastric, obturator, ureteral and sacral nodes. Any investi- 
gation of dosage to improve the cure-rate must, therefore, take 
special account of the dosage delivered in these areas. 


PART VIII 
TECHNIQUES OF RADIATION THERAPY 


Historical development. The earliest use of radium for 
carcinoma cervix was by Dominici®’ in 1907. He with his pupils 
H. Cheron:and H. Rubens-Duval* published the first list of 
158 cases in 1913. As early as 1908 Duane® in the U.S.A. 
first suggested using radium emanation and Janeway’’ in New 
York used glass tubes containing radium emanation. In these 
_ early days containers of glass were used, so that both beta and 
gamma rays were emitted, and the radium had, therefore, very 
largely-a caustic effect. In England, Finzi” in 1g11, at St. 

Bartholomew’s Hospital, began to use radium in a tentative way 
on various conditions. In Sweden, Forsell,** in 1910, began to 
use modest amounts of radium, 10 to £5 milligrams with only 
0.5 to 1.5 milligrams of silver filtration. The total time of 
exposure rarely exceeded 20 hours. Later Forselt adopted his 
classical technique of using heavier filtration and larger quanti- 
ties of radium for a shorter time. This produced great improve- 
ment and a considerable reduction in the amount of necrosis 
followed. By 1914 Forsell had arrived at the following prin- 
ciples, which had remained practically unchanged up to the last 
few years. 

I. Small number of applicators. 

2. Large quantity of radium, 100 to 126 milligrams. 

3. Heavy filtration. 

4. Concentration of the whole treatment into short periods, 
at intervals of 3 to 4 weeks. 

Failla” in 1926 developed small gold seeds for permanent 
implantation and avoided necroses by filtering in this way the 
‘caustic alpha and beta rays. In general it can be said that 
to-day the only radio-active substances used are either radium 
or radium emanation and its salts, in each case heavily filtered. 
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THE DEVELOPMENT OF TECHNIQUE 


(a) Interstitial, This method -utilized the placing of needles 
containing radium or emanation directly into the tissues, but its 
intrinsic inexactitude, the risk of necrosis and fistulae due to the 
insufficient filtration and the spread of sepsis by the insertions 
have all combined to make this method fall into disuse, although 
recently revived by Arneson.” 

(b) Intracavitary. This is the method most widely used in 
most clinics and hospitals. The radium is filtered through the 
equivalent of 1 or 2 millimetres of platinum, and applied by dif- 
ferent kinds of applicators inserted into the uterine cavity and 
the vagina. There is extreme variation in the time-factor and 
in the amount of radium employed, varying from as little as 40 
milligrams of radium as used by Mallet and De Nabias, to 
about 130 milligrams as used at the Marie Curie Hospital in 
London, in Stockholm and many other centres. The methods 
of use are equally varied. Heyman uses large quantities of 
radium for very short times at intervals of a week or longer. 
In Paris, a single but protracted treatment is used by Regaud. 
The methods will be discussed in more detail later. 

(c) Mixed techniques. 

(i) Radium and surgery. This method, widely used by Del- 
porte and Cahen,” and at one time by Donaldson,’* and Kidd,** 
consists of the placing of radium needles by laparotomy into the 
broad ligaments and surrounding structures. The method has 
not advanced in the last 25 years, since it raises all the difficul- 
ties described in the interstitial techniques, plus the risks of 
operation. 

(ii) Radium and hysterectomy. This method is indefensible 
logically and practically; if radium cures the cancer, there is no 
need to operate. On the other hand, if the surgeon has not 
sufficient confidence in radium to cure cancer, why use it? 

(iii) Radium and excision of the pelvic lymph nodes. This 
method has been particularly practised by Taussig*’? and 
Leveuf,** who admit the efficacy of the radium in producing 
local cure, but realize the inefficacy of present techniques to 
deliver a cancericidal dose in outlying regions. For this reason 
they practise the block incision of all the tissues below the iliac 
vein, together with the lymphatic channels. Because of the 
greater risks from operative mortality, this method has not © 
found wide favour. 

(iv) Gamma and X-ray therapy. This is the logical outcome 
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of the work previously described, and of the ideas recognized 
by Taussig and Leveuf. The utero-vaginal radium is relied 
upon for producing local cure, and the X-ray therapy for treat- 
ing the regional nodes. It is the method most widely used at 
present, is sound in principle and is justified by the better cure- 
rates obtained as compared with other methods. 

(v) Teleradium. In this method the radium is applied in the 
form of a bomb externally, and attempts to make use of the 
better depth dose obtained when the radio-active source is at a 
distance from the skin. The problems of distribution raised by 
this method are quite different from the intracavitary method, 


and are outside the scope of this work. 
4 


THE TECHNIQUES STUDIED 


There exists an enormous variety of ingenious applicators 
but they may be classified according to certain principles. In 
the uterine cavity almost all make use of a tandem of two or 
three tubes of radium extending from the external os to the 
fundus. In the vagina the techniques may be grouped into two 
classes based on the methods of Heyman” and Regaud.”’ 

For the purpose of study the following techniques were 
selected as being most typical of many: . 

(i) The modification of the Heyman techniques as carried 
out at the Marie Curie and other clinics, London.”* Box-like 
applicators are used containing 4 tubes of radium of 5 mgm. ra. 
element with effective filtration at 1.2 mm. platinum. Whereas 
in the Heyman technique the boxes are placed close to the cer- 
vix, here they are placed well out into the fornices to ensure a 
wide cone of irradiation to the parametria, 2 or 3 boxes being 
used. Three treatments are given of approximately 22 hours 
each at intervals of one week and 3 weeks. 

In other cases cylindrical applicators are used when the flat 
applicators cannot be inserted. These cases have not been cal- 
‘ culated as a typical Marie Curie technique because in principle 
it corresponds in distribution to the other techniques using small 
corks in the fornices. This type of distribution is considered 
under the heading of theoretical techniques in Part X later. 

The method may be summarized as serial short periods of 
intensive treatment with large amounts of radium, for an overall 
time of 3 weeks. 

(ii) The Paris technique of Regaud,” which employs small 
quantities (13.33 mgm.) of radium and 1.5 mm. platinum filtra- 
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tion in corks of 2 cm. diameter placed as far out into the para- 
metrium as possible. One or more corks of 6.66 mgm. may be 
placed centrally in relation to the cervix according to the avail- 
able vaginal space. Treatment is continuous for 5 to 10 days 
except for daily removal for douching purposes; after which 
the corks are immediately replaced. Latterly treatment has been 








Marie Curie, Size 1. Marie Curie, Size Ib). 








Marie Curie, Size tic) & ta). Marie Curie, Size Illa). 








% Marie Curie, Size IV. 


Diagram illustrating varieties of Marie Curie Hospital techniques.* 
* See footnote page 138. 
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supplemented by X-ray or radium bomb therapy. The treat-- 
ment is essentially continuous application of small amounts of 
radium heavily filtered. 

(iii) The Manchester Radium Institute technique, which is. 
essentially a modification of the Paris (diagram p. 114). The 
largest possible corks are inserted into the vagina to obtain the 
largest depth dose. The shape of the corks is made to equal the 





Paris, Size |. Paris, Sizes 11 & Illa). 





Paris, Sizes Wb) & 1Vc). Paris, Size !Va). 


Diagram illustrating varieties of Paris techniques. 


isodose curve for the given weight of radium being used. The 
object is to make use of the inverse square law, applicable to all 
forms of radiation, that the depth dose from the surface of a large 
cork falls less rapidly than from the surface of a small cork when 
both corks have an equal amount of irradiation at their surfaces. 
Treatment is given in 2 sessions of 48 hours, followed by 3 weeks 
X-ray and then a further 72-hour session, i.e. 46 days overall 
with 240 hours of radium treatment. 

Full details of each technique as analysed by the author are 
given in the Appendix to Table II, Brit. Journ. Rad., p. 630, 
Sept. 1938. - 
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PART IX 


METHODS OF ESTIMATING DosAGE DELIVERED BY 
‘DIFFERING TECHNIQUES 


(a) Method of making calculations. It has already been 
emphasized that in comparing the dosage of one technique with 
another the biological response to the rate of irradiation will set 
‘unequal limits to the tolerance of the tissues as measured in 
physical units. It follows that the limiting tolerance when the 
total dose is given intermittently at long ‘intervals for short 
periods will be less than when the total dose is spread over 3 
weeks’ continuous treatment as in Paris or 46 days as in Man- 
chester. Immediate comparison of the single factor of vaginal 
distribution of radium is not possible, therefore, with the total 
figures as stated. P 

As it was impossible to assess dosage at every potential 
cancer-bearing site it was decided to select points which could 
be regarded as being critical. These points were of two types, one 
series being for the study of depth dosage, and the other series 
for the’ study of tolerance. Since the pathology of spread is 
first to the parametrium, a point was taken in the parametrium 
which would give information concerning local cure, while 
points on the pelvic wall would give information on the maxi- 
mal dosé delivered to the pelvic lymph nodes, which are critical 
of the effectiyeness of a technique as explained in Part VII, page 
115 et seq. Other points critical for tolerance dosage were then . 
decided on. These are the recto-vaginal septum, vaginal vault, 
external os, and uterine body. It was then required that the 
dosage at these points should be assessed and a method devised 
of indicating their relation to each other. From the studies 
already made a standard basic diagram (see opposite) was con- 
structed in the coronal plane traversing the uterus and broad 
ligaments vertically. 

For the study of the depth dose the following points were 
chosen: (C) Situated at the level of the internal os and on the 
lateral peritoneal surface of the uterus, 1.5 cm. from mid-line. 
(D) Situated at the same level, 2 cm. laterally to (C). (H) Situ- 
ated 1.5 cm. laterally to (D) symbolic of the fleshy pelvic wall, 
the bony pelvic wall being some } cm. further out. Point (H) is, 
therefore, 5 cm. from mid-line and is extreme limit at which 
radiation is required laterally. (EZ) and (K) Points in the broad 
ligament 2 cm. vertically above (C) and (D). 

For the study of tolerance, points were taken as follows: 
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(W) In the wall of the uterus. (B) The external os (R, S, T) on 
the Vaginal vault.. (X, Z) Also on the vault in special cases and 
the point (U) situated in the recto-vaginal septum. This point 
is variable with differing amounts of packing in the vagina. To 
‘maintain a basic position, therefore, it was assumed that at least 


Figl. : (_ 





Diagram for Size III vagina showing applicators for 

Marie Curie (boxes), Paris (--- -), and Manchester 

(——) techniques. * indicates position of radium in 
Manchester technique. 


1 cm. thickness of packing would be inserted in all techniques. 
Although much more than this can often be inserted, the results 
are not invalidated because it is the minimal distance of the 
septum from the radium which is important, and an increase in 
this distance is a further advantage to the technique. (B) Was 
made the basic point of all diagrams from which all distances 
were measured because it was most easily recognized in radio- 
grams and its relation to all the other points most easily 
_ determined. 

In comparing techniques it was found that the distance UB 
_ would vary even in the same size of vagina, since by definition 
it is equal to the thickness of the applicators plus r cm. As 
point U might be a limiting tolerance it was desirable that this 
distance should be made constant for a given size of vagina, 
whatever téchnique was being examined. It was, therefore, 
made equal to the thickness of the biggest applicator likely to be 
used plus 1 cm. for all techniques. 
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The method of calculating dosage was based on the isodose 
plan for a single tube (Sievert’’), fully described by the author 
in Brit. Journ. Rad., Sept. 1938. 

The values obtained for each technique as carried out by 
its authors are presented in Table VI. 


(b) Measurements on model. It was felt desirable that the 
above theoretical calculations should if possible be verified by 
measurements of the radiation actually delivered in treatment. 

Models of radium tubes were made with the active lengths 
marked on the outside. These were mounted on flexible copper 
wires and could then be placed to occupy any position in space. 
Radiograms of the antero-posterior and lateral views of the 
radium in situ were then placed at right angles to each other 
and the shadows of the needles manipulated so that they coin- 
cided with the images on the films. By this means (fully des- 
cribed and perfected by Meredith’) an exact reproduction in 
space of the positions of the tubes in the actual pelvis could be 
obtained. From this, by direct measurement, it was possible 
to discover what dosage was being delivered as compared with 
the dosage it was intended to deliver. 


Examination of these reconstructions also gave a clear idea 
of what happened to the tubes after insertion into the patient 
and provided useful information on the dynamic anatomy of 
the parts. 

These reconstructions and the subsequent measurements of 
dosage delivered required a great deal of time to perform and 
as a close correspondence was observed between the theoretical 
and the calculated doses the method of reconstruction was used 
only in selected cases on which the radiogram showed the appli- 
cators to have slipped from their intended positions. The recon- 
struction method is of the greatest value as a check to the 
calculations in cases of this type. 

The following examples are appended : 


CARTWRIGHT. SIzE II VaGINa. 








Right Left 
: D; 2990 r D, 3663 r 
H, 1848 r H, 2318 r 
U, 3595 T : 


4 





Treatment of 2 x 13.33 mgm, ra. el. in uterus and 
4 x 6.66 mgm. ra. el. in vagina for 168 hours. 
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WiiiiaMs. Size III Vaaina. 








Right Left 
D, 3830 r D, 2324 r 
H, 1814 r H, 1530 f 
U, 3847 r 





Treatment of 2 x 13.3 mgm. ra. el.~in uterus and 
4 x 6.66 mgm. ra. el. in vagina for 168 hours. 


It is clear from the above that while the depth dose at H is 
approximately equal on both sides of the pelvis in the para- 
metrium at D there can be a variation of more than 1,000 r. 
This is well shown in the case of Williams and the film (see 
X-ray, Fig. 2) shows that this is due to.the coincidence of slip- 
ping and rotation of both the uterine and vaginal radium in 
such a way that a high spot of irradiation is ‘produced. at D 
(parametrium). This might produce serious overdose at D 
particularly with a superimposed X-ray technique aiming at the 
cervix, with the consequent result of necrosis. 

(c) Method of comparing techniques. In order to compare 
the single effect of the variation of the vaginal distribution of 
radium on the depth dose, the biological factor‘can be eliminated 
by the device of assuming that the number of r per hour will 
be the same in all techniques. This world mean that in, say, 
a Marie Curie technique, the weight of radium per box would 
be proportionately reduced so that the time of the applicators 
could be increased to enable the irradiation to be delivered at 
the same rate as other techniques. 

A further difficulty arises, however, in that the number of 
hours for which radium is applied and, therefore, the total irra- 
diation in r units, has depended more on inspired guesswork in 
the past than on any objective scientific standards. 

To eliminate this factor it was decided to adjust the figures 
obtained proportionately so that each technique delivered the 
maximum irradiation to the point critical for tolerance, this 
amount being delivered in the same number of hours for each 
technique. 

The question of what in r units is the absolute critical level for 
tolerance and where this level is anatomically in relation to the 
vagina, is undecided. Necrosis has been noted in the vaginal 
vault, and it has been thought previously that the tolerance 
limit may be at the vault, in the recto-vaginal mucosa itself. 
Necrosis has occurred, however, when it has been proved by 
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radiograms of the radium im situ that a displacement of the tubes. 
or packing had not oceurred, and this has suggested the idea 
that the necrosis may not be due to a local effect on the mucosa, 
but rather to a submucosal endarteritis obliterans. If this be 
true, then the level of limiting tolerance should be placed at 
some point below the surface of the mucosa in the parametrium. 
This is since confirmed by the work of Tod.** | 

In either case, whether the critical level be in the mucosa or 
beneath it, the values obtained for each technique must be 
altered proportionately, so that all techniques delivered the same 
total rat that level. (Table VII-) It can then be said that each 
technique delivers the maximum permissible for the distribu- 
tion under consideration. Valid deductions may then be made 
on the effect of variations in distribution. Errors due to altered 
biological response, because of alterations in the time-factor, or 
of arbitrary limits in the total duration of irradiation, will then 
be eliminated. 

Calculations were first made with varying amounts of radium 
‘in order to determine which parts of the, vagina would ‘first 
reach the maximal limiting tolerance as the amount of irradia- 
tion was increased, the distribution remaining the same. It had 
been thought that this would be the regto-vaginal septum, point 
U, p. 129. This was not the case, as the vaginal vault (points 
R, S, X, T) reached tolerance much more quickly than point U. 
As these positions are relatively immobile, they set up a quite 
definite and comparable limit for the maximum total r to be 
delivered at a given rate by each technique. It is interesting to 
observe (Table VI) that the Paris technique has a very wide 
margin of safety in this respect, and hardly anywhere touches 
the maximal tolerance values delivered by other techniques at the 
vault. (Points R, S, T, X, Table V1.) 

What these limiting tolerances are is a matter at the moment 
for arbitrary statement based on clinical experience; but even 
should further work prove these tolerance figures to be wrong, 
the conclusions based on them would still be of value, since all 
: the figures are made relative to the dosage delivered at the vault 
—and it is unlikely that more accurate estimations of tolerance 
will permit the recto-vaginal septum such an increase in the 
possible total r (now 5,000 r) that it would approximate to any- 
thing like that at the vault (now 18,000 r). In other words the 
ratio of these two tolerances will remain the same at I: 4 approxi- 
mately. The figures given are those of the maximal radiation 
being delivered at the points selected by techniques actually in ’ 
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use. That these are very near to tolerance for the points con- 
cerned is suggested by the occurrence of necrosis when X-ray 
therapy hasebeen added to certain existing radium techniques. 
It is also possible that at certain points more might be delivered 
by radium alone without harm to the vaginal mucosa if addi- 
tional X-ray is not allowed to reach that mucosa. At the moment 
the following arbitrary values are being used as limiting toler- 
ance doses when delivered over a period of 5 to 7 days. 


Vaginal vault (point R, S, T, X) 18,000 to 20,000 r—1o0o per cent 
EE CON II ic ecdanictd cuakdedet vache csecendiaes 30,000 r—150 per cent 
Recto-vaginal septum (point U) .................. 5,000 r— 25 percent 


The figures presented in Table VI have been adjusted in 
Table VII so that at R, S values of 18,000 r will be delivered. 
Adequate comparison may then be made on the effects of varia- 
tion in vaginal distribution of radium. 

The effect of uterine dispositions of radium on the depth dose 
has been shown*® to be considerable. The radium present at 
the level of the ‘internal os in particular has an important effect 
on the dose delivered at c and may exceed the tolerance of the 
tissues at this very critical point. The effects have been analysed 
elsewhere. *° 

These calculations were based on certain early and more 
primitive applicators than those now used, in which the presence 
of a cervix caused the applicator corks to remain at a lower 
level in the vagina than when a cervix was not present. As shown 
in the appendix to Table VI (Brit. Journ. Rad., Sept. 1938) 
(see diagrams p. 114 and table reproduced here), three positions 
of the corks in the vagina were calculated according to whether 
there was a cervix present or not (techniques a and b) using the 
old type of spacers, and also (technique c) with the newer spacer 
in which the corks could be maintained high in the fornices. 
Quite “substantial differences were noted even in the same size 
of vagina, of 250 r in size II to 2,150 r in size IV at point H. 
This observation demonstrated the need for improving the appli- 
cators then in use. This was solved by having a spacer with a 
deeper wedge to accommodate the cervix (see photo, Fig. 1). 


—— 


o 
~ 


COMPARISON OF CLINICAL LAYouTS 


No matter which technique is examined, the first and most 
obvious conclusion drawn /is the profound influence that the 


135 


\ 


RADIUM THERAPY OF CARCINOMA CERVIX 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


size of the vagina exerts on the depth dose. This influence is 
seen from Table VII to be much greater than the effect of the 
type of technique used. 

Thus at H_ between sizes I and IV in the Manchester technique 
a difference of 2,430 r and 4,850 r is noted, i.e. 2,420 1, while in 
the Marie Curie technique 2,500 r and 2,300 r is obtained. 

_ Just as it is now well recognized that the 5-year cure-rate of 
techniques can only be fairly compared in equal stages of ad- 
vancement of disease, so it is believed in the future that equal 
recognition will have to be made of this effect of size of the 
vagina on final end results. It is quite clear that the accident 
of a high percentage of size IV vaginae occurring at one clinic 
may lead to a higher cure-rate with a poor technique than in 
another clinic with a better technique but at which a higher 
percentage of sizes I and II vaginae occurs. 

Similarly, when a complete X-ray therapy precedes by some 
days the radium insertion, the stenosing effect of the X-rays will 
exert a much greater effect in reducing the available vaginal 
space as compared with other techniques such as at Manchester 
when only a portion of the total X-ray therapy is given imme- 
diately before the radium insertion. 

Thus it is possible to use two identical radium techniques in 
vaginae which have the same dimensions, and yet deliver a 
smaller depth dose in the one case merely because of the greater 
degree of stenosis produced by the preliminary X-ray therapy. 

This source .of statistical error does not appear yet to have 
been recognized. A number of theoretical dispositions of radium 
were worked out in order to assess the effect on the depth 
dose of : : 

(a) Placing the radium as far out into the parametrium as 
possible. 

(6) Placing radium centrally in combination with fornix corks 
as compared with the latter alone. 

(c) Placing corks of differing sizes into the fornix, but with 
each cork emitting the same r per minute at its surface. 

Technique A consists of 2 small corks 2 cm. in diameter, of 
2 tubes per cork, placed wide apart in each size of the vagina, 
so that 18,800 r was delivered over a period of 5 to 7 days at 
the point R, S, T. 

Technique B. It was also thought useful to know what would 
be the effect of a large single cork instead of multiple corks of 
which the length at the periphery of the cross-section would be 
the same as when multiple applicators are used. A small por- 
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tion of the cork was removed to accommodate the cervix— 
otherwise the cork completely filled the vagina. 

Techmque C consists of 2 small corks of 0.9 cm. diameter, 
but having only one radium tube of 3.33 mgm. ra. el. placed as 
far eut into the fornices as possible, and surface of which emits , 
the same number of r per hour as the Manchester technique. 

This would be the logical conclusion of an attempt to get the 
radium as far out in the parametria as possible. 

These three techniques are, of course, purely hypothetical and 
could not be used in actuality. 

The results (Table VII) show sublethal dosage to the cervix 
at B, as well as to the parametria and regional lymph nodes 
(points Dand H). This technique, therefore, would be a failure. 


PART X 
DISCUSSION OF RESULTS 


An examination of all techniques shows that if the figure of 
6,000 r previously given by Paterson*’ be accepted as the can- 
cericidal level, no technique delivers this dosage at point H 5 cm. 
from the mid-line and few techniques reach this dosage much 
more than 3 cm. from the mid-line. It is quite clear, therefore, 
that the primary object already laid down (Brit. Journ. Rad., 
page 623, loc. cit.) of delivering a cancericidal dose to all poten- 
tial cancer-bearing areas is not fulfilled by radium alone. It is, 
therefore, necessary to examine the techniques with the object of 
discovering which give the nearest approach to this level of 
dosage and in what way the best use can be made of the amounts 
of radiation so delivered. The measurement and comparison 
of the dosage delivered, therefore, is a preliminary essential to 
the selectian. of appropriate dosage, since it is clear that some 
techniques will have advantages over others. 

The individual techniques will, therefore, be examined from 
this point of view. 

' In Table VII it is seen that in sizes II and III the depth 
doses recorded at point H, pelvic wall, are. smallest in Marie 
Curie and practically the same in the Paris and Manchester 
techniques. In size I the dose attained is about the same, but 
in order to reach it, the cervix at B would have to receive an” 
excessive dose (38,400 r). In size IV there is an appreciable 
improvement in the Manchester technique over the others, 4,856 r 
compared with 4,100 r, while the Marie Curie technique shows a 
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sérious difference of over 2,000 r at point H.* It can, therefore, 
be said that there is a distinct advantage in the use of corks over 
box applicators. E 

(a) The effect on the depth dose of radium placed well out 
into the fornices in small corks is shown by comparing Tech- 
nique A and Technique C with the Manchester technique. 

This shows that in size II the Manchester and Tethnique A 
deliver approximately the same dose at H. Size III, Technique 
A, is slightly less (3,260-3, 100). 

Size IV, Technique A, is definitely worse (4, 850- -3,850), and 
for corks of smaller diameter, 0.9 cm. as in size III, Technique 
C, the results are still worse. (Table VII.) 

The conclusion is that the larger the vagina, i.e. the further 
out into the parametrium the radium is placed, the worse is the 
depth dose, and that the larger the vagina the larger should be 
the corks used. This finding is contrary to the teaching in many 
centres; its significance will be discussed below. 

(b) The effect on depth dose of placing radium centrally in 
combination with fornix corks as compared with the latter alone 
is seen by comparing Technique A with the Paris technique. 

Sizes I and II show that Technique A is slightly worse than 
Paris. Size III is approximately the same in both techniques. 
Size IV, Technique A, is slightly worse. 

Similar results are obtained with Table VIII showing equal 
tolerance at C. There is no appreciable advantage to be derived 
from the use of central corks in combination with fornix ‘corks, 
so long as maximal vaginal tolerance is being utilized. 

(c) In Technique B tolerance is reached at point U first before 
the vault at points R, S, in contrast to other techniques. Ignor- 
ing the limiting effect at U, which would in any case prevent 
the use of such a technique in effective amounts, there is no 

-advantage to be gained in depth dose even when- permitting 
impossibly high doses at point B. 
It would seem then that a single source of radium will not 
give the best results and this has been demonstrated mathematic- 
ally (Thesis, Manchester University, p. 74°” **). 
(d) Comparing the Manchester with the Paris technique for 


* These figures ‘are based on the original technique described by the Marie 
Curie Committee of 1929.78 Since then the technique has been modified to give 
better parametrial dosage, but that dosage is still low at the pelvic wall 
(Hurdon®!). Unfortunately the size of the vagina on which the calculations 
were based is not given by the author. 
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the: effect of large corks as against small corks with central 
radium, one finds that: 


‘Size I. Manchester is worse than Paris (H 2,560, cf. 2,430). 
Size II. Manchester is approx. the same (H 2,360, oi. 2,390). 
Size III. Manchester is slightly better (H 3,260, cf. 3,180). 
Size IV. Manchester is much better (Hl 4,850, cf. 4,095). 


The improvement is, therefore, most marked when large 
corks are used in large vaginae. 


DISCUSSION OF THEORETICAL TECHNIQUES 


A study of these conclusions shows that the hypothesis of 
Regaud that one should aim at getting radium as far out in the 
parametrium as possible is not valid, for those cases as in (a) in 
which it is well out in size IV, a poorer depth dose is actually 
obtained, whereas when larger corks are used the radium itself 
is not so far out, and a better depth dose is obtained. An ex- 
treme case is Technique C, Table VII, showing poor dosage to 
-cervix and pelvis. The reason for this is that in those tech- 
niques such as the Heyman and the Marie Curie, in which 
radium is situated centrally, the mucosa is much nearer the 
source of the radium and, therefore, the tolerance dose of the 
mucosa is more quickly reached to the detriment of the depth 
dose. The admitted advance introduced by Regaud is not, as 
has been thought by most writers, due to the fact that the radium 
is pushed nearer the pelvic wall, but that the vaginal mucosa is 
brought nearer to the pelvic wall. And the further away the 
radium is from the mucosa the better the result. 

, The problem now emerges in the following “form—that 
radium must be split into two portions, and that there must exist 

an optimal position for it in relation to the three levels, cervix, 
rectum and fornices. The problem becomes, therefore, a question 
‘of stating what the vaginal tolerances are, and then using two 
sources of radium in such a way that (i) the maximum permis- 
’ sible tolerances are fully utilized, that (ii) therefore the radium 
must be placed as far away from the vaginal mucosa in all direc- 
tions, and that (iii) as large as possible a weight of radium be 
used, so permitting the largest possible depth doses to be given. 

This could be done by converting the total presumed muco- 
sal toleranee already quoted into r per hour, it being assumed 
that the overall time of exposure will remain approximately 
constant in order to eliminate the factor of variable biological 
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response from this cause.. Should the total tolerance figures re- 
quire alteration in the light of further. research, the-method of 
the calculations would still be valid. The contributions of the 

‘ uterine tandems alone in r per hour were then calculated from 
the isodose plan, and this was subtracted from the total r per 
hour permitted at.each of these-points. The results of these 
subtractions give the maximal amount in r per hour that can be 
permitted at points U and R, S, from the vaginal radium. It is 
then possible to design a two-source radium application which 
will not exceed these doses. 

It may be said that the failure of certain techniques in the 
past has been the ngn-recognition of the fact that the fullest use 
of the vaginal tolerance must be made, and that to achieve this, 
each size of vagina may require a different distribution of ra- 
dium, both within the uterus and the vagina. In radio-therapy 
of skin lesions, the method of Paterson and .Parker*® revealed 
that there can be no one distribution of radium applicable to all 
lesions, but that the way in which radium is distributed for a 
particular lesion depends on rules based on physical principles. 
Similarly, therefore, the work done here has shown that the 
same principles must apply to lesions of the cervix, even though 
it may be difficult to define the limits of the growth. When view- 
ed in this light, the uniform application in any given clinic of 
one technique only for all sizes of vaginae is wrong, and can 
only lead to sublethal dosage. For each size of vagina there 
must exist one optimal arrangement, the configuration of which 
will depend on the limiting tolerances of the vagina as outlined 
above. 

The final conclusions of these tables are, therefore, quite plain; 
that each size of vagina must have its own technique carefully 
worked out, and that the relations of uterine and vaginal radium 
to the depth dose and to each other must be carefully assessed. 
In any application of radium to the vagina involving the use 
of packing considerable variation will occur in the amount of 
packing inserted in the same size. An entirely new principle is 
suggested, therefore, whereby a solid ‘applicator in’ sections 
should be inserted completely filling the vagina. Being rigid, 
the radium-radium and the mucosa-radium distances do not. 
depend on springs or packing and so remain fixed at the calcu- 
lated distances. Errors cannot occur due to the personal factor 
of the operator. Once the applicator is in the vagina and its 
several sections locked into position then it is at once known 

—- what each portion of the pelvis is going to receive. The X-ray 
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distribution may then be planed so that there is a dove-tailing 
of the two forms of therapy with a precision hitherto impossible. 


PART XI 


X-ray technique. So far radium technique alone has been 
discussed, and it is now necessary to examine the question of 
X-ray technique. Nowadays it seems fairly, obvious that there 
must be some correlation between the gamma and X-ray tech- 
niques, but this has been by no means the case in the past. 

In the actual application of X-rays certain ideas have guided 
the techniques. X-rays, like other forms of radiation, obey the 
inverse square law for a point source. Thus while at 2 centi- 
metres and 3 centimetres from a source the difference in inten- 
sity will be }°-}?. = 0.14, at 12 centimetres and 13 centimetres the 
difference is ;'s°-7s" = 0.001. As a result of this fact, the intensity 
of irradiation falls very rapidly for areas near the source of 
origin of the ‘rays and then tends to,become more uniform as the 
distance from the source increases. Hence it becomes impos- 
sible by applying X-rays to one portal on the skin to give a dose 
to a tumour situated below the surface which shall equal that 
applied to the skin surface. 

Technique, therefore, developed on two lines. 

1. By applying X-rays at numerous small portals around 
the pelvis to build up a lethal dose at the tumour zone—the so- 
called ‘‘ cross-fire’’ technique. 

2. By using large fields and a large skin focus distance to 
fill the pelvis with a uniform irradiation. 

It is quite clear that the empirical application of X-rays with- 
- out relation to the type of radium technique is not without 
danger of two kinds: 

(a) Overdosage to one part with the usual consequence of 
necrosis. 
(b) Underdosagé to essential areas. 

This aspect will be discussed later. 

_ Analysis of the early techniques in general use shows that 
.few of their authors had sufficient confidence in the ability of 
their radium techniques to produce even a local cure, or else 
that they did not sufficiently appreciate the dangers of over- 
dosage likely to occur when X-ray was superimposed on radium 
techniques which might already be delivering adequate dosage 
to the local growth. Most of these techniques were aimed at 
producing a maximal dosage at the cervix, and special efforts 
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were not made to individualize the treatment for each patient. 
It was in some respects a fortunate accident that the focussing 
of both radium and X-ray techniques was at that time so inac- 
curate that instead of there being a sharp focussing of high 
amounts of radiation over one small area as was intended, there 
was a general lower level of irradiation oer a large area. Later, 
as the centring techniques betame more accurate, necrosis be- 
came a more frequent occurrence, necessitating a drastic revi- 
sion of technique. 

Before designing an X-ray technique, it is essential that the 
function of the technique should be kept very clearly in mind. A 
technique the object of which is to deliver a full dose of radia- 
tion at the cervix will be very different from one aiming at 
adequate dosage for the regional lymph nodes, or the para- 
metria. 


PRINCIPLES OF THE DIFFERENT TECHNIQUES 


1. Those aimed at the ceryix. Most methods which aim at the 
cervix now use 4 or 5 portals of entry in contragt with the Ger- 
man method of multiple small portals. Very slight movements 
of the patient in the latter method after the tube has been cen- 
tred will cause serious, errors in the dosage delivered. In 
addition there was the increased time involved in administering 
treatments to each patient, and the increased difficulty from the 
technician’s point of view of setting up the patient in 6 or more 
positions, as compared with the fewer portals used in other 
tethniques. , 

2. Techniques aimed at the parametria. These techniques 
have been developed more recently as a logical result of the 
more accurate direction of irradiation by the radium technique. 
It is well known that a technique which so directs the beam of 
irradiation that it falls at a tangent to the cylinder containing 
the cervix and uterus, will be even more difficult to administer 
than the multiple small portals already described. . Further, it 
has been shown that the edges of a beam of irradiation are not 
sharply delineated and that there is a considerable falling off 
of the dose delivered as measured at the centre of the beam and 
at thie edge. The early methods which used this glancing tech- 
nique were, therefore, discarded. The problem was solved by 
‘Nhe device of placing a Fead strip over the centre of a large 
applicator such that the shadow would fall on the cervix. By 
this simple means the given dose of X irradiation could be de- 
livered to the parametrium or outlying regions of the pelvis and 
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any desired volume of cervix and adnexa could be easily cut out 
by adjusting the distance of the lead strip from the cervix. © 

As used in the 1938 Manchester technique, 2 large fields 18 
in...x 12 in: are applied, one anterior and one posterior, and a 
total dose of 3,500 r is delivered to the parametria and 2,300 r 
to the cervix. } 

The methods of dosage measurements for X-ray have been 
fully described elsewhere* and since this is primarily the pro- 
blem of the radiologist will not be discussed here. 

From what has already been said it is clear that only a com- 
bined X and gamma-ray technique can deliver an adequate but 
safe dosage not only to the carcinoma at the cervix but also to 
the potential sites of invasion. This dove-tailing must be ex- 
tremely accurate since any gap between the edges of the two 
radiations might lead to a serious underdosage at critical inva- 
sion points, while an overlap would cause localized overdosage 
leading eveutually to necrosis. This latter has already been 
observed in certain techniques in use before these principles 
were recognized.** ** ** . 

The margin between lethal and sublethal dosage has been 
shown for skin cancer® ** ** *& to be a small one and this is 
probably true of the cervical cancer too. Tod** has shown how 
important it is to irradiate only what is absolutely necessary, in 
order to avoid not only local necrosis but disaster from systemic 
effects. Therefore, when such optimal dosage as opposed to 
* maximal dosage is being used, the application of that dosage 
must be especially acctirate to avoid the risk of sublethal dos- 
age. An error of 500 r actually delivered, as against that 
planned in such a technique, may mean the difference between 
success and failure—yet the author has shown.(Table VII and 
p. 132), that an error of the order of 1,000 r in the radium tech- 
nique alone is not uncommon. If to this be added further errors 
due to the haphazard application of X-rays the results must be 
very grave indeed. 

A patient to-day should never have gamma-ray therapy 
‘ without the closest possible collaboration with the radiologist 
who is to administer the X-ray therapy. This consultation for 
planning dosage must take place before and not after the radium 
treatment is carried out, since the distribution of the radium will 
determine the shape of the X-ray dove-tailing which is to follow. 
The time at which X-ray is given, i:e. before, during, or after 
the radium application, should be decided jointly and the radio- 
logist should not be presented with a fait accompli. 
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It is still unfortunately only too common to find a gynaeco- 
logist insert radium, write out a chit for deep X-ray therapy and 
forget about the case thereafter, in the same way in which sur- 
geons used to treat the massage department in relation to their. 
fractures years ago. In some caseg the radiologist is not even 
informed of the details of the radium treatment. He is thus 
faced with a situation in which it is impossible for him to say 
whether the parametria and lymph nodes have received adequate 
dosage from radium alone, and therefore he cannot decide where 
the edge of the adequate radiation zone will be. He has there- 
fore the possibility of overdosage, if in fact an adequate dose of 
gamma rays has been applied, or underdosage if it has not. He 
is in the position of a locksmith asked to provide a lock to fit 
a given key, the outlines of which he is not permitted to see. 
That he consequently often makes a very poor lock is reflected 
in the statistics of cure-rates, which have remained obstinately 
at the same level since the first leap forward which occurred 
shortly after the introduction of the combined technique. Yet 
it should be clear that the man who shapes the key must give 
all possible information to the locksmith. It is the author’s belief 
that when this is realized and put into practice generally, there 
will be another rise in the cure-rate. But since it is the gynae- 
cologist who makes the key, it is on him that the onus lies to 
initiate that co-operation without which a ‘successful radiation 
therapy cannot be carried out. 


CONCLUSIONS ' 


1. The physical problems connected with the delivery of a 
‘cancericidal dose of radiation to potential cancer-bearing areas 
are discussed and the limits of maximal radiation permissible 
are stated in the light of present knowledge. 

2. The mode of invasion of cervix carcinoma is described and 
data are given on the sites and frequency of invasion of the 
surrounding tissues. 

3. The differences between the vagina in the living and the 
cadaver are described, and the importance of the available vagi- 
nal space, in determining the depth dose delivered is evaluated. 
Vaginae are grouped into four sizes and available vaginal space 
is found to be affected by 

(a) Size of vagina. 

(b) Presence, size and shape of the cervix. 

(c) Stenosing effect of preliminary X-ray therapy. 
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(d) Type of spacer used in keeping the applicators in position 
in the vagina. 

4. It is found that by radium alone it is not possible to de- 
liver a cancericidal dose further than 3 to 4 cm. from the mid- 
line, and never to the lateral pelvic wall, the site of the regional 
lymph nodes. 

5. In nearly half of all stage I and II cases the regional 
lymph nodes are already invaded.and cure of the local cancer 
by radium alone will not cure these metastases. 

6. The depth dose is shown to be affected much more by the 
size of the vagina in certain cases than the type of technique 
used in it. , 

7. Large ovoid applicators are proved to give better depth 
doses than box-like types, and, in general, when applicators 
emit the.same amount of r per hour from their surfaces the 
larger sizes give better results. ; 

8. Each size of vagina must have its own technique, especi- 
ally designed to take full advantage of the maximal tolerances 
permitted in a vagina of these dimensions. The exact position 
of the radium must be calculated in each case in relation to 
these tolerance levels in the vagina and surrounding structures. 

g. X and gimma rays must be accurately planned by careful 
collaboration between the radiologist and gynaecologist before 
any treatment is begun by either, since the distribution of the 
radium will determine the shape of the X-ray dove-tailing which 
is to follow. Only in this way can adequate irradiation be given 
both to the primary cancer and to its potential secondary nodes. 
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Placenta Accreta, with a Report on’ Two Cases 
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THE separation of the placenta in normal labour occurs in the 
deep or spongy layer of the basal decidua. In the development 
of the placenta, the erosive action of the trophoblast is held in 
check and does not normally invade this deep layer. In certain 
rare instances, however, the villi penetrate beyond the basal 
decidua and invade the uterine muscle itself. In such cases the 
spongy layer is either deficient or entirely absent and there is no 
line of cleavage between the placenta and the uterine wall. In 
such.a case the placenta does not separate normally in the 3rd 
stage of labour, and attempts to remove it manually may be 
found difficult or impossible. This condition is termed Placenta 
Accreta. When the villi penetrate deeply into the muscle, it has 
been called Placenta Increta, and when penetration involves the 
peritoneal covering of the uterus the term Placenta Percreta has 
been employed. 

The pathological picture of placenta accreta may be briefly 
summarized as follows: 

The fixation of the placenta to the underlying muscle may be 
complete, i.e. involving the whole placenta; or partial, involv- 
ing a greater or lesser portion. The basal decidua is either de- 
ficient or entirely absent, this change being most notable in 
reference to the spongy layer. In most cases the decidua vera 
is similarly affected more or less. Nitabuckh’s fibrin layer at 
the outer limits of the trophoblast is absent or poorly developed. 
The villi are seen to penetrate into the muscle fibres and are 
firmly attached thereto. Hyaline and granular degeneration 
around the villi and in the sutrounding muscle fibre is also pre- 
sent. In favourable sections the villi may be seen penetrating 
the veins of the myometrium. The uterine wall itself over the 
placental site is thinner than normal, the degree of thinness being 
dependent on the extent of penetration of its musculature by the 
villi. In any case with such a pathological picture it will readily 
be realized that complete separation of the placenta from the 
uterine wall is impossible. 
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Placenta accreta is not a new disease. The condition was 
described by Plater in the sixteenth century and cases were sub- 
sequently reported by later writers. Phaneuf* in 1933 collected 
82 cases from the literature. Irving and Hertig’ in 1937 col- 
lected 86 from the literature and described 20 fresh cases from 
their own experience. King* in 1938 reported 3 new cases and 
summarized 106 published elsewhere. During the past 2 years 
other cases have been added to the already published accounts. 
Many of these cases;~especially among the earlier reports, were 
not confirmed by microscopic examination. Most of them, how- 
ever, judging’ by the clinical findings, would appear to have 
been genuine cases of this condition. 

According to most authorities, placenta accreta is a rare con- 
dition. Two cases have been reported in Dublin in recent years. 
Munro Kerr in his long experience has only encountered 2 cases, 
and neither of them apparently was confirmed microscopically. 
The incidence according to Phaneuf, quoting a umber of auth- 
orities, varies from I in 20,000, to I in 6,000; the average“ being 
about I in 15,000. In my own personal experience the incidence 
is roughly 1 in 16,000.- In Tiemyeyer’s* clinic the incidence was 
I in 4,312. 

Irving and Hertig at the Boston Lying-in Hospital describe 
the condition as occurring in I in 1,956 of their patients. They 
described 18 clinical cases, all microscopically examined, to- 
gether with 2 cases in which the uterus was removed in early 
pregnancy for some other reason arid the abnormality was dis- 
covered at routine examination. Some of Irving and Hertig’s 
cases were apparently mild forms of the condition, and might 
elsewhere have been described as ‘‘retained placenta with a 
small portion very adherent.’’ From the careful investigation 
by these authors of their cases, however, it does appear ‘that some 
degree of placenta accreta may occur more commonly than we 
imagine, and that many of the cases which we are accustomed 
to describe as a very adherent placenta are, in reality, cases 
of partial placenta accreta. Nevertheless an incidence as high 
as I in 1,956 does not, in my opinion, exist; at least not ‘in this 
country. It may also be added, that the ratio between com- 
plete and partial placenta dccreta in the literature is as g to 7, 
whereas in the-eases described by Irving and Hertig it was 
as I to 2. 4 

I have recently met with 2 cases of placenta accreta at the 
National Maternity Hospital, which I will describe briefly. 

CasE 1. E. J. No. 3,270. Aged 38. Para-4 (term). Gilliam 
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suspension in 1929 for retroversion. History of manual removal 
of placenta on third and fourth pregnancies. Last delivery at 
home in January 1938. Admitted to hospital when a few hours 
in labour August 26, 1940. General condition fair.- Pulse-rate 
80. Temp. 97°F., blood-pressure 130/g0.. Urine albumin +1. 
Presentation left occipito-anterior. Uterus tender to touch. 
Marked ‘uterine inertia. Spontaneous delivery after 56 hours’ 
labour. Infant: female, healthy, 6 pounds. Uterus very tender 
in the 3rd stage of labour. Placenta retained. Attempt to ex- 
press failed. No haemorrhage. At end of one hour pulse rising. 
Manual removal tried. Placenta widely spread over uterine 
wall, very adherent and impossible to separate. Placenta 
accreta diagnosed and hysterectomy decided upon while hand 
in the uterus. On making a last attempt to free a portion of the 
placenta one finger perforated the uterine wall. Salines and 
blood-transfusion started. Supra-vaginal hysterectomy perform- 
ed. Considerable haemorrhage found in peritoneal cavity. 
- Abdomen closed without drainage. Condition very weak. 
Blood-transfusion repeated. Uneventful recovery. Discharged 
from hospital 11th October, 1940. 

The pathological report: ‘‘ This specimen consisted of a 
post-partum uterus which had been laid open when received. 
The placental site was large and it covered the anterior wall and 
extended on to the sides and fundus of the uterus. A small part 
of the lower portion of the placenta had been detached, but the 
temainder was firmly fixed to the wall. Any attempt to remove 
it resulted for the most part only in tearing of the placenta or 
musculature. The marginal areas of the placenta in particular 
Were especially firmly attached, and these areas also showed 
irregular fibrosis. The uterine wall generally was about 2 centi- 
metres thick, but under many of the areas of placental adher- 
ence it was extraordinarily thin, in places being only 1 to 2 mm. 
thick. 

“* Several sections prepared from the specimen. The~decidua 
basalis was extremely deficient, and in many places it was en- 
tirely absent. Glands were not seen, the spongy layer being 
missing. The compact layer was represented as scattered islands 
of cells and, where it could be distinguished as an actual layer, 
the villi appeared to have penetrated through and developed 
beneath it. The villi were sometimes attached directly to the 
myometrium, and sometimes fused to it by a layer of hyalinized 
material which was infiltrated with, trophoblastic cells. In one 
area the villi have penetrated deeply into the myometrial sinu- 
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soids. In other areas the villi have degenerated and have be- 
come fibrosed inte the ional tissue which fuses them to the 
myometrium. 

“The condition is one of placenta accreta.’ 

Case 2. A. M. No. 9,773. Primipara. First pregnancy de- 
livered at National Maternity Hospital. Admitted at 44th week 
with pains, hydramnios with anencephalic foetus. Blood-pres- 
sure 150/100. Urine albumin+3. Oedema. Membranes punc- 
tured, uterine inertia. Extraction by the forceps after 44 hours’ 
labour. Placenta expressed in 30 minutes. Morbid puerperium. 
Beta type haemolytic streptococci, staphylococci and b. coli were 
collected from the uterus. Discharged on the 21st day. 

Present pregnancy. Admitted at 35th week on October 3, 
1940. Oedema. Blood-pressure 150/100. Urine albumin+2. 
Tender area on anterior wall of uterus near fundus. Only slight 
response to treatment. Repeated medicinal induction failed. 


- Membranes punctured on October 16, 1940. Complete breech 


presentation. Marked uterine inertia. After 98 hours os dilated 
to size of 3 fingers. Legs brought down and one pound traction 
applied. Easy ‘delivery 4 hours later: Infant female, living, 
8 pounds. Third stage: No haemorrhage. Placenta retained for 
2 hours. Pulse-rate rising. 700 c.c. saline injected into placenta 
through umbilical cord. No result. Expression failed. Attemp- 
ted manual removal. Placenta very adherent. Line of cleavage 
not felt. Uterus ruptured due to pressure of fingers in placenta. 
Blood-transfusion started. Immediate laparotomy. Large quan- 
tity of blood in peritoneal cavity. Supra-vaginal hysterectomy. 
Abdomen closed without drainage. Uneventful recovery. Dis- 
charged November 6, 1940. 

Pathological report: ‘‘ This specimen is a ‘post- partum uterus 
with the left.Fallopian tube and ovary attached. The uterus 
contains a placenta of normal size the site of which was on the 
fundus and upper part of the posterior wall, rather towards the 
left side. On the fundus, towards the left and posteriorly, there 
is a rupture measuring about 5 by 3 cm. through which portion 
of ragged placental tissue is protruding. The lateral walls of the 
uterus are 2 to 3 cm. thick, but as the fundus is reached the 
walls thin out, until beneath the céntral part of the placental 
site the wall is little more than paper thickness. The margins 
of the placenta appear normal to the naked eye, but the central 
part appears to be intimately fused to the thinned out uterine 
wall. 

“Sections show that the decidua basalis is deficient. There 
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is no spongy layer. The chorionic villi are fused to the myo- 
metrium by a hyalinized layer of tissue which contains many 
trophoblastic cells. In places the villi have penetrated down 
to attach to the musculature itself. The placenta itself did not 
appear abnormal. In this case there was no evident fibrosis 
except in one area about the size of half a walnut.”’ 

There are a few points of interest common to these 2 cases, 
to which I would like to call attention. 

(x) In both patients there was a history of prior trauma to 
the uterus. In the first this consisted of the manual removal of 
the placenta on her two preceding deliveries. In the second, 
there was a moderately severe uterine infection following her 
previous delivery. 

(2) In both patients there was unusual tenderness of the 
uterine wall on palpation before delivery. 

(3) Both had marked uterine inertia. 

(4) In neither case was there any haemorrhage before 
attempting to remove the placenta. 

(5) In the first case, the ease with which my gloved finger 
perforated the uterine wall was striking. At the point of perfora- 
tion the placenta appears to have penetrated right through to 
the peritoneum. 

In the second case the uterus ruptured due to the pressure 
of my assistant’s fingers in trying to detach a portion of the 
placenta at a weak spot in the uterine wall. i 

Many theories have been advanced to explain the cause of 
placenta accreta. Schumann® suggested the presence of synci- 
tial cells possessed of an abnormal power of erosion and pene- 
tration, and capable of eroding a normal basal decidua, and 
continuing their activity until they have penetrated the uterine 
muscle. This theory does not explain the constant findings of 
defective decidua not only in the basal but also in the vera. 

Endocrine dysfunction, deficiency in oestrin, progestin or 
both, will result in an endometrium insufficiently prepared to 
. accommodate the developing ovum. Cases have been noted in 
patients with a history of oligomenorrhoea. 

Whatever may be the cause, the evidence points to a poorly 
developed decidua which is highly deficient in anti-ferment and 
is thus unable to control or resist the erosive power of the tro- 
phoblast. 

Placenta accreta is more common in multiparae, and in most 
of the cases on record there is history of trauma to the endo- 
metrium. Among the common historical findings are previous 
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manual removal, curettage, sepsis, Caesarean section. Occur- 
rences have also been recorded in a uterine diverticulum and in 
the presence of submucous fibromyomata, in the latter case the 
development of the decidua being hampered by the underlying 
tumour. 

Noran* reported 2 cases following the application of radium 
to the endometrium. 4 

The diagnosis is only arrived at when an attempt is made to 
remove the placenta. The condition may be suspected when 
there is a history of previous trauma to the endometrium, when 
the placenta resists all attempts at expression and when the re- 
tention of the placenta is unaccompanied by post-partum haem- 
orrhage. In cases in which the fixation of the placenta is only 
partial, post-partum haemorrhage does occur if the non-adherent 
part becomes detached from the uterine wall. 

In the 2 cases I have described there were 2 other signs worth 
noting. Firstly, the local tenderness in the uterine wall, and 
secondly, the inertia of the uterus during labour. The deep 
penetration of the placenta into the uterine muscle, which was 
present in each of these cases, will explain both these findings. 

The total mortality rate in placenta accreta is about 38 per 
cent, and is dependent very largely on the method of treatment 
employed. In patients treated by manual removal with or 
without tamponade of the uterus it is about 70 per cent. Vagi- 
nal hysterectomy gives a rate of 36 per cent and abdominal - 
hysterectomy a rate of léss than 6 per cent. | 

The treatment therefore is obvious. If the placenta is com- 
pletely adherent and‘resists the usual attempt at manual removal, 
abdominal hysterectomy should be performed without delay. 
]f the adhesion. of the placenta is only partial, but if a consider- 
able portion of its surface is involved, ‘hysterectomy is still in- 
dicated. If the adherent portion is small the operator may 
decide on conservative treatment; but he must be prepared to 
deal with secondary post-partum haemorrhage and sepsis, as 
perhaps the least of the complications likely to ensue: ” 

If post-partum haemorrhage occurs, either following an 
attempted manual removal or in a case of partial placenta 
accreta, the uterus should be packed until preparations have 
been made for a laparotomy. Morphia, salines and blood-trans- 
fusion are invaluable to combat shock and blood-loss. 

I would like to warn against too enthusiastic attempts to 
remove such a placenta manually. The uterus may be perfor- 
ated with great ease. If such an accident occurs the abdomen 
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should be opened immediately, as the amount of bleeding from 
the perforation into the peritoneal cavity may be very rapid and 
extensive. 


I express my thanks to Professor John McGrath for his 
detailed. reports on the specimens and for the excellent photo- 
graphs and microphotographs, which he so' kindly prepared. 
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The Treatment of Functional Uterine Haemorrhage with 
the Anti-Menorrhagic Factor 


' 
BY 


ARTHUR M. SUTHERLAND, M.B., Ch.B. (Glas.), 
M.R.C.O.G., F.R.F.P.S. (Glas.) 


Dispensary Surgeon, Royal Samaritan Hospital for Women, 
Glasgow 


INTRODUCTION 


Many patients suffer from uterine haemorrhage in the absence 
of any recognizable pathological lesion of the yeproductive 
organs to explain it. Bleeding of this type is usually referred to 
as “‘functional,’’ and there is a tendency to attribute it, without 
any real evidence, to endocrine disorder. Since our knowledge 
of the aetiology of these haemorrhages is very imperfect, it is 
not surprising that the treatment is often unsatisfactory. The 
ordinary haemostatic drugs and endocrine preparations fre-, 
quently fail to check the bleeding. Curettage is also unsuccess- 
ful in many cases. Radiological treatment and hysterectomy 
will certainly arrest the haemorrhage, but only at the risk or 
certainty of impairment or total loss of function. 

The object of the present communication is to state briefly 
the results obtained in these cases by the administration of a 
recently introduced liver factor. 


THE NATURE OF THE LIVER FACTOR 


In a paper by Wiles and Maurer’, the origin of the present 
method of treatment is discussed. Following the introduction 
of oral as distinct from parenteral liver extracts for the treat- 
ment of anaemia, it was observed that some of these prepara- 
tions appeared to check functional uterine bleeding. Although 
the original purpose of the liver therapy was to treat the anaemia 
produced by this bleeding, there was often a definite diminution 
or cessation of the abnormal haemorrhage itself, even though 
the blood count was unaffected. This property was found in the 
cruder preparations but not in the highly purified solutions. 
Since this purification does not involve any treatment likely to 
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inactivate any constituent, the fraction in question was probably 
removed in the process of purification. Much of the material 
removed in the purification of parenteral solutions consists of 
proteins and lipoids which have no curative action on anaemia. 

Since 1936 Wiles and Maurer’ have investigated the lipoid 
fraction of mammalian liver, which they obtained by saponifica- 
tion of beef or hog liver fat in hot alcoholic potash for one 
hour. The chemical composition of the active principle has not 
yet been determined, but Wiles and Maurer do not consider that 
the anti-menorrrhagic factor is related to the anti-haemorrhagic: 
vitamin K, since it withstands hot saponification. The work of 
Dam and Schonheyder’ has shown that liver fat contains vita- 
min K, the activity of which is lessened to about one-third by 
cold saponification and completely destroyed by hot saponifica- 
tion. It is a fat-soluble and rather thermostable vitamin. The 
observations of Lichtman and Chambers’ indicate that there is 

-.a saponification-stable substance in liver fat which has some of 
the properties of vitamin K. 

The clinical investigations of Wiles and Maurer indicate that 
oral administration of an adequate dosage of the anti-menorr- 
hagic factor completely controlled menorrhagia or metrorrhagia, 
when tested on patients suffering from functional uterine haem- 
orrhage. In young women there was a cumulative effect lasting j 
for months after administration had been discontinued. Patients 
near the menopause needed much larger doses, and as they did 
not show any cumulative effect, they required treatment with 
each menstrual period. Curtis* states that the results from liver 
therapy in functional uterine haemorrhage have exceeded ex- 
pectations. Its value evidently depends on the haemorrhage- 
controlling lipoid factor. He has used concentrated liver ex- 
tract in such cases, the dosage being 1 to 2 drachms twice daily 
in fruit juice. Half an ounce of this extract is the equivalent of 
4 ounces of liver. . He also says that concentrated liver capsules, 
as prepared for the treatment of pernicious anaemia, are defi- 
cient in the non-saponifiable lipoid factor, especially sterol, 
which appears to be the haemorrhage-controlling substance. Less 
refined, but equally concentrated preparations containing the 
haemorrhage-controlling factor have so far yielded gratifying 
results. 


PRESENT INVESTIGATION 


The present series consists 9f 50 cases of patients suffering 
from functional uterine haemorrhage treated at the out-patient 
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department of Dr. Hewitt’s Unit at the Royal Samaritan Hospi- 
tal for Women. In every case the patient’s primary complaint 
was one of definitely abnormal uterine bleeding. With 4 excep- 
tions, all patients aged 40 or oveF were excluded, since it was 
considered advisable to admit such patients for early diagnostic 
‘curettage. The 4 patients in this series aged 4o had already had 
this operation performed with negative result. 

All patients with any obvious pelvic lesion which might 
account for the bleeding were also excluded. In 3 of the patients 
a single, small, subserous or intramural fibroid was present. The 
largest fibroid was about the size of a marble and it was not 
thought from the size and situation of the fibroids that they were 
responsible for the excessive bleeding. Various forms of treat- 
ment had previously been carried out without success in a num- 
ber of the cases in the Samaritan Hospital or elsewhere. In 7 
patients dilatation and .curettage had been performed; one 
patient had had this operation performed without benefit on 3 
occasions. Various minor gynaecological lesions were present 
in many of the patients, but these patients were not admitted 
to hospital for the necessary operative treatment until the treat- 
ment of the haemorrhage had been completed. These conditions 
were as follows: 


Torn or infected cervix ... at te Esa 16 cases 
Laxity of vaginal walls... ok 3 ae 8 cases 
Broad ligament neuritis ... es da0 ft 3 cases 


The Commercial Preparation Used. 


Before discussing the results, it will be convenient here to 
consider briefly the form in which the liver factor is supplied 
by the makers. Anti-Menorrhagic Factor ‘‘Glanules’’ (Arm- 
our) consist of fused gelatine capsules containing a non-saponi- 
fiable fraction of mammalian liver tissue suspended in a neutral 
base. 


Dosage. When a patient was first seer’ during a period of 
bleeding, 2 glanules were given 3 times daily until the bleeding 
ceased. If the patient’s menstrual cycle was regular, treatment 
_ was then discontinued until a week before the expected onset of 
the next menstrual period. The subsequent dosage depended 
on the response to treatment, but was usually 1 glanule thrice 
~ daily until the end of the period, the course being repeated as 
required. If the patient was first seen between menstrual 
periods, treatment was commenced one week before the next 
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period was due, the dosage being 1 to 2 glanules thrice daily, 
depending on the length and severity of the haemorrhage. In 
cases of metrorrhagia the dosage varied with the response to 
treatment, but did not exceed 2 glanules thrice daily in any in- 
stance. ‘In every patient treatment was carried on for at least 
3 months except in a few instances when the patient failed to 
attend regularly. 


Results. 
The results are shown in the following table: 


{ 
Total cases Se ee ae oe oa 50 


Untraced ss aR <i aaa ea 4 
Total number traced ... ae cae are 46 
1. Complete cure... aa cee 28 
2. Material improvement ... oi 4 
3. Failure ~ ... a va aes 14 


These groups will now be considered in turn. 

1. Complete restoration of normal menstrual function was 
obtained in 28 patients (60.9 per cent of all cases traced). On 
dismissal, all patients were asked to report at once if there was 
any recurrence of the abnormal bleeding. In 2 instances there 
was recurrence of the haemorrhage. These patients, aged 29 
and 32 respectively, had recurrence of bleeding 3 and 4 months 
after dismissal, and a normal menstrual flow was restored 
in each instance after a further short course of treatment. 
In the remaining 25 patients, the average duration of the cure 
was 5 months, the longest being 10} months and the shortest 2 
months. = 

2. Material improvement (almost amounting to a cure and 
of such a degree that no other form of treatment was needed) 
was obtained in 4 patients (8.7 per cent of all the patients 
traced). i 
3. The treatment failed to cure the condition in 14 patients 
(30.4 per cent of all the patients traced). In 6 patients the failure 
was absolute and in the remaining 8 patients there was ultimate 
failure after a temporary improvement, which sometimes lasted 
. for several months. 

Ill effects. In 2 cases the treatment appeared to cause the 
patient some discomfort. In one instance this took the form of 
- a digestive upset, in the other of cramp-like abdominal pains. 
In both patients the symptoms vanished when treatment was 
stopped. 
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Pathology. The endometrium was examined microscopically 
‘in 13 of the cases either before or after the patients were treated. 
In 3 instances, mild chronic inflammatory changes were seen in 
the endometrial stroma. The other 10 specimens did not show 
any abnormality. It is of interest to note that in no ‘case was there 
any evidence of metropathia haemorrhagica on histological ex- 
amination. Of the patients in whom there were chronic inflam- 
matory changes 2 were cured and 1 was not improved. Of the 
+ patients in whom curettage was previously tried without suc- 
-cess, treatment with the anti-menorrhagic factor was successful 
in 2 cases and_in the remaining 5 failed. 


Relation to previous pregnancies. This aspect may now be 
considered briefly in the various groups: 


1. Complete cure. Of 28 patients in this group, 12 were 
nulliparous. The remaining 16 had had from 1 to 6 pregnan- 
cies with an average of 2.6. 


2. Material improvement. The 4 patients in this group had 
had from 1 to 3 pregnancies with an average of 2. 


3. Failure. Of 14 patients in this group 5 were nulliparous. 
The remaining 9 had had from 2 to 11 pregnancies with an 
average of 3.9. 


Relation to age of patient. The results, grouped according to 
the age of the patient, are shown in the following table: 











Complete Material 
cure improvement Failure Total 
25 and. under... 11 I I 13 
BOWO+35 css ade PRG 2 & 26 
Over 35 sis. Use eee o \ 5 7 
Total 28 4 14 oe 





From the table it will be seen that the results are. best in 
women under 25 and become less satisfactory as the age of the 
patient increases. This agrees with the findings of Wiles and 
Maurer. In patients up to 20 years of age, every case was 
cured, and further cases of this type treated since the completion 
of the series have shown an equally satisfactory response. 
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CONCLUSIONS 


1. This treatment gave a complete cure in approximately 
60 per cent of patients suffering from functional uterine 
haemorrhage. ‘ 


2. The treatment is most successful in young patients and 
tends to become less effective as the age of the patient increases. 
Hence an unselected series containing the average number of 
menopausal patients would probably show a smaller percentage: 
of complete cures than the present series which contains only a 
few menopausal cases. 


3. Serious ill effects were not observed in the present series. 


4. This treatment appears to be a valuable addition to the 


_ methods at present/available. 


I am indebted to Dr. Hewitt for permission to publish these 
results and to Messrs. Armour and Company Ltd., for ample 
supplies of the drug. 
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Locked Twins: Report of a Case 


BY 
» 


Epwarbp L. Nicotson, M.B., Ch.B. (Glas.), M.R.C.O.G. 
Surgeon Lieutenant R.N.V.R. 


Casrs of locked twins are always of interest, and also of sufh- 
cient rarity to warrant their publication. The following case 
occurred in the Maternity Department of the City General Hos- 
pital, Sheffield. 

The patient, an unmarried girl of 16, was admitted to the 
hospital at 11.15 P.M. on the 2nd October, 1940, the history 
being as follows: Her last menstrual period had occurred on or 
about the 29th March, 1940, but she had not sought any ante- 
natal care until August, when she attended one of the Municipal 
Clinics. In all, she paid three visits, the last on the afternoon 
of the day of admission. At 8.30 p.M. that evening pains began 
and continued fairly strong at 5-minute intervals. Spontaneous 
rupture of the membranes occurred at 10.50 P.M. From the date 
of her: last period the patient should have been some 27 weeks 
pregnant, but when seen on admission by the sister-in-charge, 
the uterus appeared to be nearer 32 to 33 weeks size. Abdominal 
examination revealed a head at the pelvic brim, which was en- 
gaging, and in view of this finding and the fact that the foetus 
was obviously premature, labour was allowed to take its course. 
The foetal heart was heard. 

At 5.0 A.M. on the 3rd October, the 2nd stage, of labour 
had apparently been reached, and a vaginal examination was 
carried out by the sister who discovered that instead of a head 
which she had felt some hours previously at the pelvic brim, 
the breech was now presenting and was right down on the pelvic 
floor. Both feet were also palpated, and the cervix could not 
be felt. 

‘. In view of this unexpected finding, and the fact that delivery 
was imminent, medical aid was summoned. On arrival, the 
patient was found to be prepared for delivery, and in the litho- 
tomy position. Both feet were presenting at the vulva, and with 
the next contraction were extracted from the vagina and the 
trunk delivered to the umbilicus. A loop of umbilical cord was 
pulled down. With the succeeding pain gentle traction was 
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exerted on the breech but it did not come down as was expected, 
in spite of the fact that it was an obviously small child. Even 
with the assistance of supra-pubic pressure the trunk did not 
descend as easily as it ought to have done considering its size. 
To facilitate matters a small right-lateral episiotomy was made 
under } per cent procaine, and then the arms brought down 
without difficulty. A hand was passed up over the shoulders of 
the foetus and what was taken to be its head palpated in the 
superior strait of the pelvis, but in spite of moderate supra-pubic 
pressure and traction from below, delivery could not be effected. 
Abdominal palpation at this stage revealed the presence of a 
second head, and thus, at once, the conditien was obvious and 
the discrepancy between the period of amenorrhoea and the size 
of the uterus made apparent. Under anaesthesia, which was 
now commenced, the diagnosis of locked twins was confirmed. 
The head of the second twin was engaged in the pelvis together 
with the neck of the first. ‘The occiput of the first was towards 
the sinciput of the second, which was lying practically in the 
right occipito-posterior position. An attempt was made to dis- 
impact the head, but the locking was too firm (made tighter, 
no doubt, by the effort to deliver the first twin) and since there 
was now no hope whatsoever of saving the first child, decapi- 
tation was carried out by means of the Jardine hook. With 
removal of the trunk of the first win its head slipped upwards, 
and it was then an easy matter to apply the forceps to the head 
of the second, which was safely delivered alive. The second 


bag of membranes appeared to have ruptured some time before ‘ 


delivery as escapé of liquor was not observed when the blades 
of the forceps were applied. The severed head, lying free in 
the uterus, fortunately did not cause any difficulty in its delivery, 
which was accomplished by inserting a finger into the mouth 
and expelling it from the uterus by means of supra-pubic pres- 
sure and downward traction. 

The episiotomy was repaired with catgut and the placenta 
and membranes delivered complete some 25 minutes later. 
Ergometrine 0.5 mgm. and pitocin 0.5 c.c. were injected intra- 
muscularly after the placenta had been expelled. Post-partum 
haemorrhage was normal in amount. 

The first child complete weighed 3 pounds g ounces and the 
second and living child 3 pounds 6 ounces. This infant, how- 
ever, only survived 17 hours. The placenta weighed 1 pound 
I5 ounces. It was single (uni-ovular) and showed two amniotic 
sacs and one chorion. The twins were of the female sex. 
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The puerperium was uneventful, the episiotomy healing. 
soundly, and the patient was discharged well. 


DISCUSSION 


Cases of locked twins are from time to time reported and 
help to stimulate anew interest in a complication of plural preg- 
nancy which obstetricians regard as a rare, but serious, abnorm- 
ality. Many consulting obstetricians never see the condition, 
and Munro Kerr’ states that in 44 years of practice he has only 
met with one case. Nevertheless, it is interesting to note that 
the case described above is the second to occur in the same 
hospital within the past few years, the first being described by 
Wright’ in 1937. 

The various theories as to the cause of the condition are: 
briefly set out below. 

That which receives most support describes a deficiency of 
liquor amnii as being the important causative factor, and cases 
have been cited by Dawson,’ Petch and Best* and Wright in 
which the liquor in one or both sacs has been either small in 
amount or absent altogether. Phillips’ has postulated the loss of 
all liquor from both sacs as a cause of locking. 

Mono-amniotic twin pregnancy has been suggested as pre- 
disposing to locking, but Quigley*® who has studied this rare 
condition has been unable to discover a single instance in which 
locking has occurred. The danger to the foetiis is not locking, 
but knotting or twisting of the cords. 

Thirdly, extension of the head may cause locking in given 
cases, and Coleman’ gives examples of two, the first brought 
about by a loop of umbilical cord, and the second by prolapse 
of a hand under the chin of the leading foetus. In these cases 
both children presented by the head. 

_ Fourthly, it is stated that a large pelvis with small foetts is 
commonly found when locking occurs, and while this is no 
doubt true, yet there must be many thousands of twin pregnan- 
cies in which these findings are present, and in which labour 
terminates quite naturally. 

It would be idle to speculate on any single factor as a cause 
of locking. Deficiency of liquor amnii and extension of the 
leading head, associated with a large pelvis and small babies, 
may all be met with in a single case, while again, in a similar 
case, two, or only one, of these predisposing conditions might 
be present. 

Finally, the attitude of the mother at the time of rupture of 
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the membranes and the position of the foettis in utero relative 
to each other should be noted. These seem to be of importance 
either with or without the presence of the factors already des- 
cribed, and since they are unpredictable, afford support for the 
view that, while given factors may be present and responsible 
in given cases, yet the element of chance bulks largely in the 
incidence of locking, and is not one which can be wholly dis- 
regarded, 

An opinion cannot be stated from a consideration of the 
case reported since several important pieces of evidence are miss- 
ing owing to the patient being seen so late on in labour. 

Turning now, briefly, to the types of locking which may 
occur, it is seen that the majority of cases reported fall into two 
main groups, the first, in which both infants present by the head, 
that of the second child being driven down between the thorax 
and head of the first, and the second category in which the after- 
coming head is obstructed by the forecoming head of the second. 
The cases of Phillips, Dougal,* Petch and Best, Coleman and 
Dawson all belong to the first group, and examples of the second 
type have been published by Macdonald,’ Fitzgerald,*® Hunter,” 
Russell,’? Wright and Moore. 

Of the rarer. forms of impaction, an interesting case was des- 
cribed by Ivens,’* in which delivery of the first child, which 
was presenting by the vertex, was prevented by its shoulder 
becoming caught on the stretched neck of the second twin which 
was lying transversely. Miss Ivens was fortunately able to dis- 
impact this locking and deliver both infants by the forceps. A 
similar type of case has been reported by Preston.’* Here, the 
second twin was also lying transversely, but the shoulder of the 
first (presenting as a vertex) had caught in the groin instead of 
the neck, as in Ivens’s case. Delivery was accomplished by 
pushing the first child back into the uterus, after perforation of 
the skull, and then bringing down both legs of the second and 
extracting as a breech. The first twin was now delivered, also 
as a breech. Similar to these types of locking is the case in 
-which the aftercoming head of the first child locks with the 
shoulder of the second which is lying transversely. ‘ Usually, 
also, one of the arms of the obliquely lying foetus is prolapsed. 

Finally, a most dangerous form of locking may occur, as the 
result of prolapse of two, three or even all four legs into the 
vagina. Munro Kerr states that ths is a very rare form, and 
not many cases have been recorded in the literature, certainly 
not in recent years. Interesting examples, however, are given 
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The puerperium was uneventful, the episiotomy healing. 
soundly, and the patient was discharged well. 


DISCUSSION 


Cases of locked twins are from time to time reported and 
help to stimulate anew interest in a complication of plural preg- 
nancy which obstetricians regard as a rare, but serious, abnorm- 
ality. Many consulting obstetricians never see the condition, 
and Munro Kerr’ states that in 44 years of practice he has only 
met with one case. Nevertheless, it is interesting to note that 
the case described above is the second to occur in the same: 
hospital within the past few years, the first being described by 
Wright* in 1937. 

The various theories as to the cause of the condition are. 
briefly set out below. 

That which receives most support describes a deficiency of 
liquor amnii as being the important causative factor, and cases 
have been cited by Dawson,* Petch and Best* and Wright in 
which the liquor in one or both sacs has been either small in 
amount or absent altogether. Phillips’ has postulated the loss of 
all liquor from both sacs as a cause of locking. 

Mono-amniotic twin pregnancy has been suggested as pre- 
disposing to locking, but Quigley* who has studied this rare 
condition has been unable to discover a single instance in which 
locking has occurred. The danger to the foetiis is not locking, 
but knotting or twisting of the cords. 

Thirdly, extension of the head may cause locking in given 
cases, and Coleman’ gives examples of two, the first brought 
about by a loop of umbilical cord, and the second by prolapse 
of a hand under the chin of the leading foetus. In these cases 
both children presented by the head. . 

_ Fourthly, it is stated that a large pelvis with small foetts is 
commonly found when locking occurs, and while this is no 
doubt true, yet there must be many thousands of, twin pregnan- 
cies in which these findings are present, and in which labour 
terminates quite naturally. 

It would be idle to speculate on any single factor as a cause 
of locking. Deficiency of liquor amnii and extension of the 
leading head, associated with a large pelvis and small babies, 
may all be met with in a single case, while again, in a similar 
case, two, or only one, of these predisposing conditions might 
be present. 

Finally, the attitude of the mother at the time of rupture of 
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the membranes and the position of the foetiis ‘in utero relative 
to each other should be noted. These seem to be of importance 
either with or without the presence of the factors already des- 
cribed, and since they are unpredictable, afford support for the 
view that, while given factors may be present and responsible 
in given cases, yet the element of chance bulks largely in the 
incidence of locking, and is not one which can be wholly dis- 
regarded, 

An opinion cannot be stated from a consideration of the 

case reported since several important pieces of evidence are miss- 
ing owing to the patient being seen so late on in labour. 
* Turning now, briefly, to the types of locking which may 
occur, it is seen that the majority of cases reported fall into two 
main groups, the first, in which both infants present by the head, 
that of the second child being driven down between the thorax 
and head of the first, and the second category in which the after- 
coming head is obstructed by the forecoming head of the second. 
The cases of Phillips, Dougal,* Petch and Best, Coleman and 
Dawson all belong to the first group, and examples of the second 
type have been published by Macdonald,’ Fitzgerald,*® Hunter,” 
Russell,’* Wright and Moore.* 

Of the rarer forms of impaction, an interesting case was des- 
cribed by Ivens,** in which delivery of the first child, which | 
was presenting by the vertex, was prevented by its shoulder 
becoming caught on the stretched neck of the second twin which 
was lying transversely. Miss Ivens was fortunately able to dis- 
impact this locking and deliver both infants by the forceps. A 
similar type of case has been reported by Preston.** Here, the 
second twin was also lying transversely, but the shoulder of the 
first (presenting as a vertex) had caught in the groin instead of 
the neck, as in Ivens’s case. Delivery was accomplished by 
pushing the first child back into the uterus, after perforation of 
the skull, and then bringing down both legs of the second and 
extracting as a breech. The first twin was now delivered, also 
as a breech. Similar to these types of locking is the case in 
which the aftercoming head of the first child locks with the 
shoulder of the second which is lying transversely. ‘ Usually, 
also, one of the arms of the obliquely lying foetus is prolapsed. 

Finally, a most dangerous form of tocking may occur, as the 
result of prolapse of two, three or even all four legs into the 
vagina. Munro Kerr states that ths is a very rare form, and 
not many cases have been recorded in the literature, certainly 
not in recent years. Interesting examples, however, are given 


E 165 



































JOURNAL OF OBSTETRICS AND GYNAECOLOGY _ 


by McLintock"* in ‘‘ Smellie’s Midwifery ’’ and Ramsbotham” in 
his book ‘‘ Obstetric Medicine and Surgery.’’ The case -cited 
by McLintock is that of Amand, and here three feet presented. 
Amand brought down two belonging to one child. Ramsbot- 
ham’s case was a personal one, and showed to advantage his 
excellent powers of observation, for. only two legs were pro- 
lapsed, yet he at once recognized that although they were a right 
and a left respectively, they belonged to different infants. By 
pushing up one of the legs, and bringing down the fellow of the 
prolapsed limb, he was able to deliver both children alive—truly 
a remarkable and gratifying achievement. 

In both McLintock’s ‘‘Smellie’’ and Ramsbotham’s text- 
book are quoted examples of the other forms of locking in addi- 
tion to the rarer types as just described, and a perusal of these 
volumes makes most interesting and instructive reading. It is 
of interest to note here that Smellie himself apparently did not 
meet with a case of locked twins. 

The treatment to be adopted in a case of locked twins will 
depend first of all on the type of locking and secondly on the 
duration of the actual impaction. This latter is a point of some 
importance in view ‘of the fact that at least one obstetrician 
(Dawson) has performed Caesarean section for the condition. 
In his case the head of the second child was impacted under the 
shoulder of the first, and the condition was diagnosed when the 
cervix was no more than 2 inches dilated. In circumstances 
such as these, Caesarean section seems a reasonable and justifi- 
able method of delivery, as indeed it was in Dawson’s case since 
it was performed with benefit to both mother and twins, the 
latter, 6 pounds and 5 pounds 10 ounces respectively, being born 

~alive. It is in this form of impaction (2 forecoming heads) that 

_ Caesarean section would appear to have its place. In those 
types in which foetal parts may be protruding from the 
vagina it is contra-indicated, and even the lower segment opera- 
tion, so valuable in suspect cases, would be ruled out. 

With the above exception, therefore, it is usual for treatment 
to be carried out per vaginam. If the liquor amnii has not 
been drained away too long, and the uterus is relaxed between 
pains, an attempt may be made to disimpact the foetus (all types 
of locking) and on occasion such an attempt brings success 
(cases of Petch and Best, Coleman, Russell, Moore, and Ivens), 
but when the impaction is firm it is usually necessary to resort 
to some form of destructive operation in order to achieve de- 
livery. When the first child presents by the breech and the 
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second by the head, the possibility of disimpaction would seem 
more remote than when both present by the vertex. Wright in 
his case adopted evisceration and decapitation after failing to 
disimpact (1st breech, 2nd vertex) and in all cases of this type, 
in which disimpaction has been unsuccessful, decapitation is the 
operation not only of choice but of obligation. Evisceration 
allows of more room in the vagina for the operator’s hand, but 
with a small child should not be necessary. Decapitation may 
be carried out either with the decapitating hook or with strong 
scissors. The former instrument was ndt originally meant for 
this type of case, but if the neck of the child can be drawn dowi: 
taut in the .vagina, there should be no difficulty whatsoever in 
severing it. The Blond-Heidler decapitating saw might with 
advantage be used as an alternative to the hook. The scissors 
does not appeal as being a very suitable or easy decapitating 
instrument, although both Phillips and Wright used it with 
success in their cases. 

* When the locking is due to two forecoming heads, treatment 
should be directed first of all to disimpacting the foetis, by 
pushing the head of the second one up. Should this be unsuc- 
cessful, then probably craniotomy on the first child followed by 
decapitation would be the treatment adopted. The second child 
could then be delivered by the forceps. Phillips adopted this 
method in his case. In the rather unlikely event of being unable 
to effect delivery after the adoption of the above measures, 
craniotomy of the second child would require to be carried out 
in addition. In no circumstances should forcible attempts at 
extraction by the forceps be made until suitable measures have 
been undertaken to allow of unimpeded delivery. The place of 
Caesarean section in this type of locking has already been dis- 
cussed. 

For the rarer form of locking when one foetus is lying trans- 
versely the operator will attempt to disimpact, as both Ivens and 
Preston did in their cases. In Preston’s case, however, a cranio- 
tomy had first been performed. Failure to disimpact would 
mean the performance of either craniotomy or decapitation or 
even both, on the first child, depending on the peculiaritiesof the 
individual case. After dealing with the first child, version would 
seem indicated for the second. When limbs are prolapsed into 
the vagina one can do no better than follow the excellent examp!e 
of Ramsbotham as already described. If the manceuvre should 
fail then embryotomy of one or even both twins would appear to 
be necessary before delivery could be accomplished. 
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SUMMARY 


1. A case of locked twins is reported. 

2. The various factors held to influence the production of 
locking are briefly discussed. The view is put forward that while 
one or more predisposing factors may be necessary forerunners. 
to locking; the development of the actual combination of cir- 
cumstances which initiates the mechanism is largely a matter of 
chance. 

3. The several types of locking are mentioned, with illus- 
trations from the literature, and treatment is discussed. 


I am indebted to Dr. James Clark, Medical Superintendent 
of the City General Hospital, Sheffield, and to Dr. W. J. Clancy, 
Deputy Superintendent and Resident Obstetrician, for their per- 
mission to publish this case. 


REFERENCES 
q 
1. Munro Kerr, J. M. ‘‘ Operative Obstetrics,’’ 4th edition, p. 196. 
2. Wright, S. W. Trans. North of England Obstet. and Gynaecol, Society, 
February, 1937. 
3. Dawson, J. B. Journ. Obstet. and Gynaecol. Brit. Emp., 1936, xliii, 507. 
4. Petch, T., and T. Best. Brit. Med. Journ., July, 1938. 
5. Phillips, M. H. Trans. North of England Obstet. and Gynaecol. Society,. 
December, 1925. 
6. Quigley, J. K. Amer. Journ, Obstet. and Gynecol., 1935, Xxix, 354. 
. Coleman, J. S. The Lancet, 1936, 1, 196. 
. Dougal, D. Trans. North of England Obstet. and Gynaecol. Society,. 
December, 1925. 
g. Macdonald, I. Journ. Obstet. and Gynaecol. Brit. Emp., 1912, xxii, 289. 
10. Fitzgerald, G. Trans. North of England Obstet. and Gynaecol. Society, 
December, 1925. 
11. Hunter, J. W. A. Trans. North of England Obstet. and Gynaecol: Soc... 
November, 1927. 
12. Russell, J. J. Brit. Med. Journ., December, 1938. 
13. Moore, J. Brit. Med. Journ., 1933, ii, 56. 
14. Ivens, Miss. Trans. North of England Obstet. and Gynaecol. Society, 
December, 1925. 
15. Preston, P. G. Journ. Obstet. and Gynaecol. Brit. Emp., 1937, xliv, 723. 
16. McLintock. ‘‘ Smellie’s Midwifery,’’ Vol. i, p. 358. Amand, ‘‘ Nouvelles 
Observations sur la Pratique des Accouchements,’’ p. 83. 
17. Ramsbotham, F. H. ‘‘ Obstetric Medicine and Surgery,’’ 1851, p. 508. 


~ 


, 168 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 








Vaginal Cystotomy for Treatment of Veésical Calculus 


BY 


CuassaR Morr, M.D. (Edin.), F.R.C.S. (Edin.), F.R.C.O.G. 


Nuffield Professor of Obstetrics and Gynaecology, 
University of Oxford 


CutTtinG for stone is an ancient craft. To all save a modern 
generation of surgeons one-method only was available; litho- 
tomy position had but one meaning. Having regard to the 
cruder methods of other days, perineal incision in the male 
was surprisingly successful, and many a reputation was built on 
the favourable results of this operation. In the female, the cor- 
responding incision through the vesico-vaginal septum was even 
simpler and more direct, but was less often performed, partly 
for the reason that bladder stone in the female is rare, but partly, 
too, because a vesico-vaginal fistula was long regarded as a well- 
nigh incurable condition and a dismal prospect seemed to con- 
front a patient subjected to such treatment. When Marion Sims’ 
by his genius and astonishing tenacity of purpose succeeded in 
mastering the closure of such fistulae, new uses were at once 
found for the deliberate incision of the vesico-vaginal septum; 
and at the time when gynaecology was emerging as a special 
branch of surgery, vaginal cystotomy was a favoured method of 
treatment not only for stone but also for cases of intractable 
cystitis in which the distress of constant tenesmus demanded that 
the organ should, for a time, be put at rest. 

The latter use of vaginal cystotomy was boldly proclaimed 
by Emmet, Bozeman, Lawson Tait* and other early workers. In 
view of the case to be described it is significant to find that these 
authorities urged that the opening should be large, and that care 
should be taken to unite the bladder mucosa to the vaginal wall 
in order that a premature spontaneous closure should not take 
place. In spite of precautions such a closure often did occur; 
and in this behaviour the artificial opening contrasted oddly with 
the more usual form of vesico-vaginal fistula which so stubbornly 


* Lawson Tait attributed this method of treatment to Sir J. Y. Simpson ~ 
(Lancet, November 28th, 1870, also Lawson Tait : His Life and Work, McKay, 
W.J.S., London, p. 27). 
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resists complete closure. When the vaginal cystotomy was made 
for the purpose of extracting a stone, the bladder wall, even if 
left unsutured, quickly healed (Howard Kelly’). But whether this 
should happen or not, the incision through healthy tissue, made 
at a selected spot, and easily accessible from below, yielded 
readily to closure by the classical method of Sims and his fol- 
lowers. In his Principles of Gynaecology (1885) Emmet writes: 


‘'When the coats of the bladder have become thickened and marked 
cystitis exists, the proper course is to extract the stone through an artificial 
opening in the vesico-vaginal septum. A stone by this means can be safely 
removed by one who may not possess the dexterity to crush it_ properly. 
It is the operation par excellence when the bladder has become so diseased 
that absolute rest is required, and rest is to be obtained only by allowing 
the urine to escape as rapidly as it enters the bladder. I do not know to 
whom we are indebted for this procedure, but the success attending the 
closure of the vesico-vaginal fistulae renders it practicable.’’ 


Other methods of dealing with bladder stone are well known: 
A contemporary of Emmet was Bigelow, and the methods , of 
litholapaxy used by that surgeon, and further improved by later 
workers, greatly extended the scope of the crushing operation. 
This procedure offers certain obvious advantages but also de- 
mands a fair degree of experience and skill which few have 
opportunity to cultivate. The introduction of Listerian methods. 
was soon followed by the discovery that supra-pubic incision 
of the bladder was a comparatively simple and safe operation; 
this procedure is now a commonplace of surgery. To most 
present-day operators supra-pubic cystotomy is the obvious 
method of removing a bladder stone, and so much has this 
operation become the established procedure that it is some- 
times forgotten that the older methods can still on occasion be 
used with advantage. The following notes refer to such a case: 

Mrs. L. E., aged 30, para 2, had a Wertheim operation performed 18 
months previously for carcinoma of the cervix; convalescence was stormy, 
and from the time of the operation there was complete inability to retain 
urine. Eventually, excellent health was regained, but the constant dribbling 
of urine caused much distress. A vesico-vaginal fistula was diagnosed but 
because of previous experience of air-raids, the patient was reluctant to re- 
enter a London hospital, and Miss Kenny of the British Postgraduate Medical 
School kindly asked me to undertake the treatment of this patient in Oxford. 

The nature of the fistuld was established by injecting dye into the bladder. 
Later a cystoscopic examination was made, the labia being pinched together 
to prevent the escape of fluid from the vagina. It was then found that the 
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bladder harboured in its fundus a stone the size of a thrush’s egg: around 
the stone the bladder wall was inflamed and pus was present. . 

A nice problem now presented. Should the stone be removed first, and 
the fistula closed later? Should the stone be crushed, or should it be re- 
moved by supra-pubic cystotomy? Having regard to the previous history, 
objections were seen to all these possibilities, and the following procedure 
was therefore adopted. 

The old fistula in the vaginal vault was exposed and repaired by the 
Marion Sims technique, using silver wire sutures. A sound was passed into 
the bladder and the anterior vaginal wall was made to bulge: a vertical 
incision was then made into the bladder starting just above the internal 
meatus. The opening was stretched, and the stone was sought and extracted 
with sponge forceps. It measured 1%” x 1” x 3%”. The opening was left 
unsutured for the following’ reasons. The bladder would be better able to 
recover from. its recent infection. By affording a free escape of urine the 
healing of the old fistula would be favouréd. The risk of a large blood clot 
forming in the bladder cavity would be eliminated. For reasons already 
stated fear was not entertained that the artificial fistula so made would be 
difficult to close. 

The subsequent history is interesting. Apart from a slight pyrexia, which 
never exceeded 100.8°F., thee was a quick and good recovery. The operation 
was performed on a Monday; on Friday of the same week I resolved to 
irrigate the bladder through the artificial opening. To my surprise, I could 
not find the entrance. I then passed the catheter into the urethra and 
injected fluid into the bladder; none escaped through the vagina, but fluid 
returned in a normal fashion through the catheter. On questioning, the 
patient then stated that on the morning of that day she had found that she 
was able to void urine naturally. The large fistula had thus closed spon- 
taneously in 5 days. In order to be sure of this favourable result, a catheter 
was inserted in the urethra and the bladder was drained with the aid of 
slight suction from a Bunsen apparatus for a further 3 days. 

The silver wires used to close the original fistula were removed after 10 
days. The tissues were then found to be in a clean state and healing was 
perfect. The patient left hospital in good condition with the bladder acting 
in a completely normal manner. 


Regarding the dieaen of the operation Emmet’ _ the 
following advice: 


‘“A sgund somewhat abruptly curved, an inch and a half from its 
extremity, must be introduced into the bladder and held by an assistant. 
While the point of this instrument is firmly pressed in the median line 
against the base of the bladder, a little behind the neck, the projecting 
tissue on the vaginal surface must be seized with a tenaculum, and 
divided by a pair of scissors directly on the point of the sound until 
it can be passed through into the vagina. With the sound remaining 
in the opening as a guide, one blade of a pair of scissors should be passed 
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into the bladder, and the vesico-vaginal septum be divided backward in 
the median line. By this mode, especially where the vagina is of a natural 
size, the operation is extremely simple, and is completed in a few moments. 
The object in cutting on the point of the sound is to be sure that the bladder 
and vaginal surface are divided in corresponding incisions, for there is so 
much mobility of one surface over the other that it is exceedingly difficult 
to enter the bladder unless the parts are transfixed.”’ 


. Case xctv of Emmet’s records is of some interest and reads 
as follows: 


“‘In the winter of 1858 I removed, through an artificial opening made 
in the vesico-vaginal septum, a calculus from the bladder of a patient in the 
Women’s Hospital. She had been an inmate of the institution several years 
before with a vesico-vaginal fistula, which was closed previous to her dis- 
charge. As the bladder was in a diseased condition, by the advice of Dr. 
‘Sims the artificial opening was left for the greater facility afforded in the 
treatment for restoring the organ to a healthy state. This idea was a new 
one to me at the time, and to Dr. Sims, I believe, is due the credit of the 
mode of treatment for cystitis in the female, resulting from stone.’’ 

\ . 
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This paper is a survey of 95 cases of carcinoma of the body of the uterus 
treated at the Obstetric and Gynaecological Department of University College 
Hospital from 1914 to 1939. 

The survey deals chiefly with the «clinical and pathological features as 
well as with the prognosis. 

This paper does not include any case that has not been confirmed by 
microscopic section or when there his been any doubt as to the position 
of origin and type of growth. 2 

The number of cases is small and, therefore, due allowance must be made 
for any conclusions drawn. 


Age. Donald and Shaw’ state that 50 per cent of their 
patients were in the age group 50 to 59 years. These authors 
point out that carcinoma of the body of the uterus is rare in 
subjects under 40 years of age. Cosbie and Henderson’ give the 
average age of the patients in their series as 58 years, while 
Masson and Gregg* found that the highest incidence occurred 
in the sixth decade (48.7 per cent). 

The youngest patient in the present series was 31 years. 
There were 3 patients aged 74 years, which was the greatest age. 
The largest incidence (50.5 per cent) occurred in the age group 
50 to 59 (see Table I). 

















TABLE I 

Age group _No. of patients Percentage of total 
30 to 39 3 3-16 
40 to 49 16 
50 to 59 48 50.5 
60 to 69 23 
70 to 79 5 

Total 95 
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Owing to the rarity of true carcinoma of the body of the 
uterus occurring before 40 years of age, as distinct from carci- 
noma starting in the cervical canal and spreading to the cavity 
of the body, these cases are briefly mentioned. 


Case 1._H.H. Age 31, nullipara. Complained of blood-stained discharge 
p.v. for 8-months. Her menstruation had always been irregular and at the 
age of 24 years she had been diagnosed as a case of metropathia haemor- 
rhagica, confirmed by microscopy of curettings. bs 

Diagnostic curettage was performed and the patient treated firstly by intra- 
uterine radium (3000 mg. hours) and secondly by panhysterectomy and 
bilateral salpingo-odphorectomy. ' 

The uterus was not enlarged and showed a fundal growth. A small benign 
mucous polypus was present in the cervical canal. The left ovary contained 
a small retention cyst. Microscopy showed a papillary adenocarcinoma 
invading the uterine wall. / 

CasE 6. B. R. Age 39, para-y. Complained of vaginal bleeding, at 
times profuse, for 3 months. Her menstruation had been irregular, lasting 
4 days and occurring every 3 to 6 months. Her last proper period was 7 
months before admission. Diagnostic curettage was performed and followed 
some days later by panhysterectomy and bilateral salpingo-ojphorectomy. 
Deep X-ray therapy was subsequently given. : 

The uterus was not enlarged and showed a little thickenipg of the endo- 
metrium at the fundus. Microscopy showed an adenocarcinoma invading the 
uterine muscle. 

CasE 87. J. V. Age 39, para-2. Complained of a blood-stained dis- 
charge for 1 year. Her menstruationzhad previously been regular every 28 
days but the loss had been excessive and lasted for about 9 days. Diagnostic 
curettage was performed and followed some days later by panhysterectomy 
and bilateral salpingo-odphorectomy. The uterus was enlarged to the size 
of a 6 to 8 weeks’ pregnancy. The growth was present on the posterior wall 
of the cavity of the uterus and invading the muscle macroscopically. There 
was no involvement of the cervical canal. Microscopy shows an adenocarcin- 
oma invading the uterine muscle. , 


The specimens were available for study in cases I and 6 
while in case 87 a description and drawing of the specimen were 
available. It is interesting to note that in all 3 patients there 
was an abnormal menstrual history. This point is referred to 


later. / 


RELATION TO THE MENOPAUSE 


Donald and Shaw in their paper, previously referred to, state - 
that carcinoma of the body of the uterus is predominantly a 
post-menopausal disease. Only in 4 (2.7 per cent) of their\147 
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patients did the carcinoma occur before the menopause. Norris 
and Dunne‘ found that the lesion occurred before the menopause 
in 30.5 per cent of their patients. Twenty-two per cent of the 
cases reported by Healy and Brown’ occurred before the meno- 
pause. In the present serjes of 95 patients, 16 developed 
carcinoma of the body of the uterus before the onset of the 
menopause,*an incidence of 16.86 per cent. 

Morrin and Max* and Crossen and Hobbs’ are of the opinion 
that the onset of the menopause is delayed in patients who sub- 
sequently develop carcinoma of the body of the uterus. Morrin 
and Max quote Krieger as giving the mean age of onset of the 
ménopause in normal women as 47 years. Shaw* gives a similar 
mean age for normal women. The average age for the onset 
of the menopause in the series of carcinoma cases investigated 
by Healy and Brown was 50 years; Masson and Gregg give a 
similar figure of 50.27 years for their series. The mean age of 
the onset of the menopause in the present series was 49.3 years. 
These figures suggest that the onset of the menopause is a little 
later in patients developing corporeal cancer than in normal 
women. The difference is, however, small and may. not be 
statistically significant. 


MENSTRUAL HISTORY 


Novak and Yui’ have attempted to demonstrate a histological 
relation between post-menopausal endometrial hyperplasia and 
carcinoma of the body of the uterus. Herrell'® also has investi- 
gated a series of 50 cases of carcinoma of the body of the uterus 
and states that ‘‘ carcinoma occurs practically always in a proli- 
ferative type of endometrium in which there is usually a cystic 
change. The endometrium is not a hyperplastic endometrium, 
but an endometrium the characteristics of which result from un- 
opposed action of oestrin (folliculin) and from absence or failure 
of activity of the corpus luteum. Even when carcinoma of the 
endometrium occurs in the preclimacteric state . . . the endomet- 
rium usually is of the persistent proliferative type and only 
rarely is there any evidence of differentiation or of activity of 
the corpus luteum.’’ Herrell concludes that the ‘‘ unopposed 
action of oestrin with its resulting effect on the endometrium is 
the basic principle at work in the development of malignancy of 
the endometrium of those individuals who possess the genetic 
factor necessary for the development of cancer.’’ 

Since a persistent proliferative endometrium may show itself 
clinically as an abnormal menstrual type, the pre-menopausal 
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‘cases of carcinoma in the present series have been reviewed to 
-see if an abnormal type of menstruation preceded the onset of 
symptoms of the carcinoma -of the body of the uterus (see 
Table II). 


Tas_e II 
Menstrual types (before the onset of symptoms of cancer) of the 16 cases of 
carcinoma of the body of the uterus occurring before the onset 
- of wn menopause, , 








No. of cases Per cent 
‘Normal, Cases 28, 31, 34, 41, 43, 50, 77, 78, 80 ae ge $6.2 
Abnormal : 
Oligomenorrhoea, ‘Case 14 I 
Hypomenorrhoea, Case*6 Reay Yo te oatens I | 
Epimenorrhagia, Case 44 ie A I} 43.8 
Metropathia haemorrhagica, Case I ... r - | 


Menorrhagia, Cases 13, 24, 87... ... 3 
“Four cases, 31, 43, 78 and 80, had sidiiainet small fibroids. 








It will be seen that 43.8 per cent of these patients did have 
an abnormal menstrual type. Whether such differing abnor- 
malities as oligomenorrhoea and menorrhagia can be associated 
with a persistent proliferative type of endometrium at first sight 
seems doubtful. Herrell states that menorrhagia is the usual 
complaint of patients with a persistent late proliferative type of 
endometrium. One of his patients with this type of endomet- 
rium did, however, have hypomenorrhoea and complained of 
sterility. In addition, a persistent proliferative endometrium 
may be associated with a normal type as in cases of anovular 
menstruation. Assuming that, during the ‘reproduction period, 
a persistent ,proliferative endometrium is usually manifested 
-clinically as some irregularity of menstruation, it is rather sur- 
prising that only 43.8 per cent of the pre-menopausal patients 
had some abnormality of menstruation immediately preceding 
the onset of symptoms of the carcinoma. Further, since a cystic 
proliferative endometrium produced by oestrin stimulation is a 
characteristic feature of metropathia haemorrhagica, one might 
well expect more of the pre-menopausal patients to have had 
this condition before the onset of symptoms of the carcinoma. 
There was only one such patient in the series (Case 1—described 
above). Whether or not the remaining 56.2 per cent of patients 
with a normal menstrual type are to be explained by assuming 
that they were having anovular menstruation remains a doubtful 
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point. Such an assumption would be necessary if tle histo- 
logical relation between proliferative endometrium and cancer 
of the body of the uterus is to be supported by clinical ob- 
servation. 


PARITY OF THE PATIENT 


Forty-nine (51.6 per cent) of the 95 cases of carcinoma of the 
body of the uterus occurred in nulliparous patients and 46 (48.4 
per cent) in parous patients. Cosbie and Henderson and Morrin 
and Max give similar figures. Since, at the time of the meno- 
pause, parous women are much commoner than nulliparous 
women in England, it is obvious that the incidence of corporeal 
cancer is greater in nulliparous than multiparous patients. 


SYMPTOMATOLOGY 


Bleeding per vaginam is the cardinal symptom. Of the 95 
patients, 55 (57.9 per cent) complained of vaginal bleeding, 29 
(30.5 per cent) had a blood-stained discharge and 10 (10.5 per 
cent) complained of vaginal bleeding and a watery foul-smelling 
discharge. One patient (1.1 per cent) had a watery foul-smelling 
discharge only. 

The important point about the vaginal discharge, whether 
it be a frank bleeding, blood-stained discharge or a foul watery 
discharge, is its tendency to be or become persistent. The vagi- 
nal bleeding may take the form of profuse or slight irregular 
losses or a continuous loss, so that in the pre-menopausal cases, 
the menstrual periods may not be recognizable. 

Pain was noted in 14 cases only (14.9 per cent). In 6 it was 
noted as lower abdominal pain. In*4 it was described as labour 
pains. Bearing-down pain was noted in 2 cases and pain in the 
perineum in one case. In the majority of patients it was a late 
symptom, although in 4 patients it commenced at the same time 
as the vaginal bleeding. The pain may be associated with an 
attempt on the part of the uterus to expel blood clot or the 
tumour from the cavity of the uterus. Further investigation 
may elucidate this point. Healy and Brown suggest that the 
symptom of pain indicates an extension of the growth beyond 
the uterus which cannot be recognized clinically. In 13 of the 
14 patients with pain, laparotomy was performed, but only in 4 
of these was extra-uterine extension of the growth observed. 

Any persistent abnormal vaginal bleeding or discharge of a 
foul watery or blood-stained nature must be investigated if these 
cases of carcinoma are to be diagnosed as early as we are allow- 
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ed by the patient. An investigation cannot be called complete 
without the performance of a diagnostic curettage and careful 
examination of the pelvis under general anaesthesia. 


LocaL PHYSICAL SIGNS 


All the patients were examined under general anaesthesia 
and the findings confirmed at operation (or at post-mortem ex- 
amination in those who died in hospital) in all except 5. These 
5 (Cases 4, 24, 37, 75 and 79) were treated by radiotherapy 
after examination under anaesthesia and dilatation and curet- 
tage. 

Cervix. Five patients (5.3 per cent) had a benign cervical 
mucous polypus. In one other patient the carcinoma projected 
from the external os as a polypoidal mass (Case 14). 

Uterus. Cosbie and Henderson found the uterus enlarged 
clinically in 34 out of a total of 49 cases of carcinoma of the 
body of the uterus, an incidence of 69.4 per cent. Fibroids were 
present in 22 of 55 specimens that they examined, but only in 8 
cases were they of'sufficient size to be recognized clinically. The 
incidence of the association of fibroids and carcinoma of the 
body of the uterus is given as 35.2 per cent by Morrin and Max; 
34.9 per cent by Norris and Dunne; 38 per cent by Healy and 
Brown and 36.4 per cent by Masson and Gregg. In the present ~ 
series of 95, the uterus was enlarged in 60 (63.2 per cent). The 
enlargement was to the size of a 6 to 8 weeks’ pregnancy in 36 
(37.9 per cent of total cases), and more than 8 weeks’ pregnancy . 
in 24 (25.3 per tent). Enlargement of the uterus was not ob- 
served in the remaining 35 patients. Fibroids were present in 
24 of the uteri (24.3 per cent) but only in 9 of these were they 
of a sufficient size to be recognized clinically. Hence it appears 
that in roughly two-thirds of the cases: of carcinoma of the body 
of the uterus, there was some enlargement of the uterus. This 
increase in size was due to the carcinoma alone in the majority 
of cases, but in approximately one-third of the enlarged uteri, 
fibroids contributed to the enlargement. 

Vagina and vulva. There were not any patients in 1 whom 
there were secondary deposits in the vagina but i in one patient 
of 62 years there was a discrete secondary nodule in the labium 
minus (Case 62). This case is of interest as she survived for 11 
years after treatment, which consisted of intra-uterine radium 
followed by panhysterectomy and bilateral salpingo-odphorec- 
tomy, local excision of secondary growth and bilateral block 
dissection of the inguinal glands. Carcinoma was not found in 
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the inguinal glands. When seen 7 years after operation recur- 
rence was not noted but she finally died from the cancer in 
another hospital 4 years later. 


DIAGNOSIS 


Diagnosis was made on the symptoms and physical signs and 
was confirmed by diagnostic curettage in the majority of cases— 
80 of the 95. The remaining 15 cases were confirmed at 
operation. 

Uterine fibroids were present of sufficient size to be palpable 
in 9 cases. This may cause difficulty in diagnosis when irregular 
bleeding is coming from a submucous fibroid which is becoming 
polypoid. , Two patients of the series were operated upon for 
supposedly uncomplicated fibroids—one by total hysterectomy 
(Case 83) and one by sub-total hysterectomy in another hospital 
(Case 43). Herbert Spencer’ made a plea for total hysterectomy 
in all cases of fibroids when removal of the uterus is contem- 
plated. He stated that ‘‘ undiagnosed cancer of thé cervix was 
found to be present in 2 per cent of 900 myomatous uteri removed 
by total hysterectomy and examined by Noble, Schottlander and 
myself, and undiagnosed cancer of the body in 1~ per cent 
of myomatous uteri.”’ 

Read and Bell’ in their study of total and sub-total abdo- 
’ minal hysterectomies for all lesions requiring them, give the 
operative mortality as 3.1 per cent and 2.1 per cent respectively. 
They add, however, that the remote sequelae are worse with 
sub-total hysterectomy than with total hysterectomy, especially 
with reference to diseases of the cervix (including carcinoma of 
the cervix) and recurrence of carcinoma in the remaining cervix 
from an undiagnosed carcinoma of the body of the uterus. They 
make a strong point that such sequelae should be anticipated 
by investigation of the cervix and the cavity of the uterus. A 
sub-total hysterectomy should not be performed for fibroids 
without being absolutely sure that the cervix is healthy and the 
‘ body of the uterus free from malignant disease. 

Senile vaginitis will give rise to a post-menopausal blood- 
stained discharge or bleeding but is readily diagnosed. In the 
series senile vaginitis was not noted as being associated with 
carcinoma of the body of the uterus, but Cosbie and Henderson 
had 2 in their series of 55 cases of carcinoma of the body of the 
uterus. This association should be borne in mind and investiga- 
tion of the uterine cavity made in all cases of senile vaginitis in 
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which the discharge or bleeding appears to be excessive for the 
condition present in the vagina. 

A patient with uterine bleeding should not be treated by 
radiotherapy without first having established the cause. The 
investigation should always include a dilatation and curettage 
to exclude malignant disease of the uterine cavity, and a careful 
examination of the pelvis under general anaesthesia to exclude 
other pelvic causes of bleeding from the uterus. One patient 
(Case 68) of the series had been treated g months previously in 
another hospital by radium for supposed benign menopausal 
haemorrhage without any curettage having been performed. 
Such treatment cannot be too strongly condemned. Unfortu- 
nately, curettage is not infallible. One patient (Case 18) had 
had a diagnostic curettage performed and radiotherapy given 
for post-menopausal haemorrhage. The section of the curettings 
did not reveal any malignancy. Four years later this patient 
had recurrence of the bleeding and was found to have a carci- 
noma of the body, which was then treated by operation. 
- Luker’*:** recently drew attention to this possibility. Strachan’ 
records a patient in whom carcinoma developed as long as 7 
years after the diagnostic curettage and radiotherapy, the curet- 
tings not revealing any malignancy at that time. There are 
three possible explanations: (1) that the carcinoma is missed 
in the curettage and the radium reduces the activity of the 
growth temporarily for a varying period; (2) that the bleeding 
occurs from radium necrosis of the internal surface of the uterus; 
(3) that a carcinoma develops in a uterus which by chance hap- 
pened to have been subjected to radiotherapy previously. The 
first possibility would appear to be the explanation in most cases, 
although a number of gynaecologists have had experience of 
the second type of lesion. It is probable that when the symp- 
toms of carcinoma are long delayed after the radiotherapy the 
third explanation fits the case. 

Such cases strikingly reveal the importance of keeping all 
. patients with supposedly benign uterine bleeding treated by 
radiotherapy under observation and investigating any recurrence 
of bleeding or abnormal discharge. 

Cervical polypi were present in 5 cases (5.3 per cent) of the 
series. Unless valuable time is to be lost while observation of 
the patient is carried out, the removal of the cervical polypus 
shou.d be accompanied by an investigation of the uterine cavity 
by curettage. Pratt'’ stresses the importance of a diagnostic 
curettage when a cervical polypus has been found. 
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Metropathia haemorrhagica in the relatively young patients. 
before, or at, the menopause may be the cause of continuous 
or irregular uterine bleeding. There were 2 patients in the series 
in which this condition was diagnosed before the curettings re- 
vealed the true state of affairs. 


EXTENT OF THE DISEASE 


Thé extent of the disease was noted at operation or at post- 
mortem examination in 89 of the 95 cases. 

In 66 the carcinoma was confined to the uterus and in 40 of 
these, sections of the uterine wall were available showing some 
local invasion of the carcinoma into the mustular tissue. 

Involvement of the peritoneum on the surface of the uterus 
was observed isr 10 cases. In 8 of these 10, there was extension 
in the peritoneal cavity to involve other peritoneal organs. 

Lateral extension into the broad ligament occurred in 6 
patients. In one of these 6, there was also involvement of the 
bladder. . ‘ 

Seven patients had secondary metastases in the ovaries. In 
2 of these 7 there was also involvement of other peritoneal 
organs; the omentum in one, and the bladder and rectum in the 
other. This last patient also had lymphatic and blood-borne 
metastases. 

Glandular metastases were noted in 4 patients. In all 4 the. 
aortic glands in the region of origin of the ovarian arteries were 
involved. In the first patient there was further extension to the 
lymph glands of the neck but no other metastases; in the second 
there was additional lymphatic spread to the glands in the neck 
and direct spread from the uterus to the parametrial tissue of the 
broad ligament;.in the third patient there was also lymphatic 
spread to the iliac glands, direct spread from the uterus to the 
bladder and rectum, blood spread to the lungs and liver and a 
secondary deposit in the right ovary. In the fourth patient other 
glandular metastases were absent, but the peritoneum in the 
pouch of Douglas was involved by direct spread and the spleen 
by blood-borne spread. 

One patient had a secondary deposit in the labium minus. 

A survey of the above 89 cases shows-that extension of the 
lesion occurs by the following routes: 

(1) Direct spread. Direct extension occurs into the muscle 
of the uterus and later may reach.the peritoneal surface and thus 
involve other peritoneal organs. Posteriorly it invades the rec- 
tum and colon, while anteriorly it involves the bladder. In 
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some cases the extension takes place laterally into the para- 
metrial tissues. In a few cases bossing of the uterus by carci- 
nomatous tissue was observed, the peritoneum not actually hav- 
ing been involved. This observation suggests that the peritoneum 
or fascial envelope of the uterus offers some resistance to inva- 
sion. Direct spread also occurs over the surface of the uterine 
cavity. 

(2) Lymphatic extension. This appears to be the next most 
common route of spread, It may occur without any associated 
direct spread to the exterior of the uterus, but in the majority 
of cases there is this association and it’ must, therefore, be 
regarded as a late phenomenon. 

Extension occurs by the ovarian lymphatics to the aortic 
glands in the region of the origin of the ovarian arteries. Metas- 
tases via the lymphatics may pass beyond this point to the lymph 
glands in the neck. Involvement of the iliac lymph glands may 
occur via the pelvic lymphatics. 

(3) Blood spread. This route is less common than the lymph- 
* atic and was accompanied by lymphatic extension in: this series. 
Spread was to the liver, lungs and spleen in the cases so affected. 
Whether blood spread occurs by extension into and along the 
veins of the uterus or whether it occurs via the thoracic duct is 
impossible to say, but it is possible that the latter route is the 
one used since in both of the cases in which blood spread occur- 
red there was also lymphatic extension. Further study in the 
post-mortem room is needed in order to elucidate this point. 

(4) Transplantatron. One patient of the series had a second- 
ary deposit in the labium minus. It is possible that this second- 
ary deposit occurred by a process of transplantation. Retrograde 
lymphatic spread from the fundus of the uterus to the labium 
minus would appear to be rather complex and other evidence 
of lymphatic spread might reasonably be expected if this route 
were used. Other lymphatic extension was not present in this 
case. Vascular spread has been suggested as the route for these 
metastases. Other blood-borne metastases were not present in 
this case as might reasonably have been expected if this were 
the route used. Strachan’’ supports the view that discrete nodules 
in the vagina, secondary to carcinoma of the body of the uterus, 
are the result of the implantation of extruded neoplastic cells 
on to the vaginal mucosa. 

The ovaries were the site of secondary deposits in 7 cases. 
In 5 of these there was no other evidence of spread outside the 
uterus. The route by which cancer cells reach the ovary is dis- 
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puted. Sampson’*:’* supports the view that the cells pass along 
the lumen of the Fallopian tube to the ovary while Novak” is of 
the opinion that the lymphatics are the chief channels by which 
the cells reach the ovary. It is important to note, however, that 
Ovarian metastases can occur before the primary growth has 
extended béyond the confines of the uterus to other pelvic or- 
gans or lymph glands and this fact suggests that the ovaries may 
be the site for early rather than late metastases (Barns”’). 
& 


HISTOLOGY OF THE LESION AND GRADING 


Grading of the sections into 4 grades, according to the cell 
differentiation and the associated glandular picture present, was 
attempted. Grade I was that type which showed most differen- 
tiation with well-formed glandular spaces, while Grade IV show- 
ed least differentiation and not any glandular formation. ~ 

In 2:cases the tumour was of the squamous cell type. One 
patient was 63 years and the other 54 years old. In comparing 
the grading of curettings with those of sections taken from the 
uterine wall, it was at once apparent that they were often of 
different grades. This is not to be wondered: at sincd one can 
see in some sections different grading in different parts of the 
same section. This has previously been pointed out by Cosbie 
and Henderson. 

In 53 cases there were sections of the uterine wall for study. 
Grading of these sections was carried out and an attempt made 
to correlate these with the extent of the disease and with the 
duration of the symptoms. It was not possible in any case to 
obtain any correlation whatsoever. It may well be that the 
sections were not true representatives of the tumours as a whole. 
Cosbie and Henderson in a study of 55 cases came to similar 
conclusions. 

TREATMENT > 

Treatment has been by the following methods: 

(A) Operation. 

(x1) Panhysterectomy, and bilateral salpingo-odphorectomy, 
with or without radiotherapy. 

Since 1934, the use of radiotherapy in conjunction with pan- 
hysterectomy and bilateral salpingo-odphorectomy has increased, 
radium being used internally pre-operatively and/or deep 
X-rays being used post-operatively. Other operative measures 
employed have been total hysterectomy (1) and vaginal hys- 
terectomy (1). ' 
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Prior to 1934, panhysterectomy and bilateral salpingo-odph- 
orectomy alone was performed in the majority of cases. Other 
operative measures have been total hysterectomy (1), vaginal 
hysterectomy (3) and sub-total hysterectomy (1), the latter 
being performed in another hospital for what was. thought to 
be a case of simple fibroids. 

(2) Laparotomy. - j 

This was performed in g cases, 8 of which proved inoperable. 
Three patients died before leaving hospital, one refused further 
treatment, one received radium treatment (external) and further 
treatment was not given to 3. The ninth case was that men- 
tioned above which had had sub-total hysterectomy performed 
previously elsewhere. This patient was treated with radium at 
the time of laparotomy. 


(B) Radiotherapy alone. 


Intra-uterine radium has been used in those cases not suit- 
able for operative measures. 

Since 1934 deep X-ray subsequent to the use of intra-uterine 
radium has been employed more frequently. Only 5 patients 
have been so treated in the series. 


Operative Mortality. 


The operative mortality for the whole series of 95 patients, 
including one death in which radiotherapy alone was used and one 
patient who died on the table under the anaesthetic before any 
operative procedure was carried out, was 9.5 per cent (9 deaths). 
The number of deaths occurring when the uterus was removed, 
which includes those patients on whom panhysterectomy or 
vaginal hysterectomy was performed, was 4 out of 78 cases, i.e. 
5.1 per cent. The operative mortality for the operation of pan- 
hysterectomy and bilateral salpingo-odphorectomy was 5.4 per 
cent (4 patients out of 74 treated by this method). 


Prognosis. 


The follow-up of the patients who were treated long ago has 
been, extremely difficult. With the exception of 14 all the 
patients have been traced. Since the disease occurs in the later 
vears of life, it is not surprising that a number of patients who 
survive operation subsequently die of other diseases and not of 
the malignant condition. In this series 3 patients died of heart 
failure, 2 of bronchitis and pneumonia, 1 of diabetic coma and 
I of cerebral thrombosis. The interval between treatment of 
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CARCINOMA OF THE BODY OF THE UTERUS 


the malignant condition and death resulting from these other 
non-malignant lesions varied from 8 months to 16 years. Two 
patients subsequently developed carcinoma of the breast with- 
out any recurrence of the cancer of the uterus. One of these 
2 patients died of secondary growths from the breast carcinoma 
ai years after treatment of the corporeal cancer, and the other 
is going downhill with secondary metastases from the breast 
cancer 12 years after the pelvic operation. 

The number of patients treated more than 5 years ago is 68 
and of these 54 have been traced. Six of the 54 died as a result 
of the operative treatment so that only 48 cases remain upon 
which to base a 5-years survival rate. Twenty-seven of these 
48 patients were alive and well at the end of 5 years, i.e., 56.3 
per cent. In 37 of these 48 patients it was possible to treat the 
lesion by panhysterectomy and bilateral salpingo-odphorectomy 
and, of these, 25 were alive, and well, at the end of 5 years, 
i.e., 67.6 per cent. 

The number of patients treated more ‘tien IO years ago is 53, 
of whom 4o-have been traced. There were 5 operative deaths, 
leaving 35 patients surviving operation. Fifteen of these 35 pati- 
ents were alive, and well, at the end of £0 years, i.e., 43 per cent. 
In 27 of the 35 patients it was possible to treat the lesion by pan- 
hysterectomy and bilateral salpingo-odphorectomy and 14 of 
these were alive, and well, at the end of 10 years, i.e., 52 per 
cent. » 

The 5-years survival rate figures of this series compare fav- 
ourably with those of other published series. Lane-Claypon” 
gives a 5-year survival rate of 60 per cent in cases treated by 
panhysterectomy and bilateral salpingo-odphorectomy. The 
number of cases in this series is too small to give any figures of 
value on the survival rate according to the extent of the disease, 
but no patient with extension beyond the uterus, other than iso- 
lated ovarian metastases, survived 5 years. Of the 4 patients 
with isolated ovarian metastases treated more than 5 years ago, 
one is untraced, one died about 3 years after operation from 
recurrence and the remaining 2 are alive and well after nearly 
6 and Io years respectively. 

Healy and Brown state that pain indicates a bad prognosis. 
Sixty-six per cent of their patients with pain died of cancer, 
whereas only 37 per cent of the patients without pain died of 
cancer. The review of the patients treated at this hospital sup- 
ports this view. -Of the 14 patients who had pain as a symptom, 
2 died at operation and 3 are untraced. Only 2 of the remaining 
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9 patients survived the 5-year (and incidentally the 10-year) 
period. : 

During the follow-up, recurrence in the upper part of the 
vagina was observed in 4 patients. It is possible that other 
patients who died of recurrence of the cancer, also had second- 
aries in the vagina, but there is no note of this in these cases. 
All 4 had been treated by panhysterectomy and bilateral salpingo- 
odphorectomy and the vaginal growth was observed at intervals 
of from 6 months to 3 years after operation. The vaginal 
secondary metastases were treated with radium in 3 cases and 
in the 4th treatment was not given as there were also abdominal 
metastases. All 4 died within the 5-year period following the 
original operation. If such recurrence arises from the implanta- 
tion of extruded neoplastic cells from the uterus during opera- 
tion, then suture of the cervix prior to the operative removal of 
the uterus and appendages is of the greatest importance in 
preventing these secondary growths. \ 


SUMMARY 


Ninety-five cases of carcinoma of the body of the uterus are 
reviewed. 

The greatest age incidence of the patients (50.5 per cent) was 
between the years 50 to 59. 

In the majority of cases (84.14 per cent) the disease occurred 
after the menopause, the onset of which was probably delayed 
by some months. 

The relation between hormones, endometrial hyperplasia and 
carcinoma of the body of the uterus is briefly discussed. 

Multiparae and nulliparae were affected in approximately 
equal numbers. 

Bleeding per vaginam was the cardinal symptom. The ten- 
dency for the vaginal discharge to be or become persistent is 
stressed. Only 14.9 per cent of the patients complained of pain 
and in the majority of cases it was a late symptom. 

The majority of patients (62.2 per cent) had an enlarged 
uterus. Fibroids were present in 24.3 per cent of the cases and 
mucous polypus of the cervix in 5.3 per cent. 

The diagnosis is discussed and the importance of curetting 
the uterus and carefully examining the pelvis under general 
anaesthesia stressed in all patients in whom carcinoma may pos- 
sibly be present, and especially before giving radiotherapy for 
any uterine bleeding. 
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The extent of the lesion is briefly reviewed and the methods 
of extension discussed. ? 

Correlation between the histological grade of the section and 
the extent of the disease or the duration of the symptoms was 
not obtained. 

The treatment adopted and the operative mortality are briefly 
given. 

The prognosis as judged from this series is briefly outlined. 


I should like to express my gratitude to Mr. Clifford White, 
Professor Browne and Mr. Norman L. White for permiss'on to 
make use of their case records and for reviewing this paper. 
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The Quarterly Meeting of the Council was held in the College 
House on Saturday, January 31st, 1942, with the President, 
Professor W. Fletcher Shaw, in the Chair. 








The following candidates were elected to the Membership: 


Barnett, Vivian Henry, Berkhamsted. 
Barns, Hubert Henry Fouracre, London. 
Bigby, Mary Ardelice Murray, London. 
Concanon, Austin Brian, London. 

Daley, Mary Doreen, London. 

Gaudin, Melvin Lloyd, Canada. (R.A.F.) 
Ledingham, Leslié Andrews, London. 
MacKenzie, Kenneth MaclIver, Sheffie!d. 
Mills, Eleanor Mary, Manchester. 
Raftery, Lilian Mary Norah, London. 
Thompson, Mary Rosamond, Manchester. 












The following was admitted to the Membership in absentia: 
Foster, David Spencer, R.A.F. 
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BOOK REVIEWS 





“* Clinical and Experimental Investigations of the Genital Functions and their 
Hormonal Regulations.’’ By B. ZonpEK. Pp. xxiv+264/ 59 illustra- 
tions. Baltimore: Williams & Wilkins. Price $4.50. 


PROFESSOR ZONDEK in this monograph reports the results of his investigations 
during the last four and a half years. The subjects covered include the demon- 
stration of oestrogenic activity in plant oils and Dead Sea mud, the experi- 
mental and clinical demonstration of percutaneous absorption of sex hormones, 
the experimental effects of large doses of oestrogens, the destruction of oestro- 
gens and gonadotrophin in the animal body and clinical data concerning the 
effects of sex hormones on the menstrual cycle. It may easily be grasped from 
the above summary that the book consists of a hotch-potch of largely un- 
related facts, such as might be found in the notebooks of any research worker. 
Usually, however, when a research worker writes a monograph, he selects 
those of his experimental data which he thinks important, and tries to relate 
them to the body of knowledge already available. In the present case, no 
such attempt is made, and since most of the work has already been reported, 
it is difficult to see why proper binding and handsome production on art paper 
throughout should be wasted on what is essentially a collection of Zondek’s 
teprints. The experiments are of uneven interest, and it is certainly not true 
that the book “‘ is needed by every experimental worker active in the field.’”’ 
Such workers have access either to the journals in which the original reports 
occurred, or to reprints; nor are they likely tc spend twenty-five shillings in 
these times for a mere convenience. The former consideration applies equally 
to gynaecologists, a large proportion of the clinical data having been reported 
in this journal. 

Two pages of the short introductory summary are devoted to a pernickety 
account of the independent discovery of the gonadotrophic action of the 
pituitary by the author and by P. E. Smith, with the actual dates (month 
and day) of their respective publications. The facts apparently substantiate 
Zondek’s claim to priority, but demonstrate equally a frame of mind and sense 
of values completely out of touch with present-day views of the co-operative 
nature of scientific research. Hormone terminology is also lax. Professor 
Zondek may be forgiven a bias in favour of the term ‘‘ pro'!an ’’ for the gona- 
dotrophin present in pregnancy urine, since he first proposed it, but having 
permitted its use as the trade name for a proprietary brand, and in view of the 
international agreement that this substance should be called chorionic gona- 
dotrophin, its persistence is to be regretted—as is the use of the term ‘‘ pro- 
sylan’’ for other gonadotrophic preparations. There is also a tendency to 
refer to oestrone as the follicular or oestrogenic hormone, though available 
data suggests that oestradiol is the actual substance produced by the ovarian 
follicles. 


‘ 189 











JOURNAL OF OBSTETRICS AND GYNAECOLOGY . 


In spite of (or perhaps, because of) the work of three translators and one 
reviser of the manuscript, the style is dull and sometimes obscure. One 
wonders, for instance, what is meant by the phrase: ‘‘ In the female organism, 
the male hormone represents a previous product of the female hormone.”’ 
The first table of the book gives the oestrogenic activity of 11 essential oils 
and in the text we are told: ‘‘ It is noteworthy that both the oils (fennel and 
anise) which showed marked oestrogenic activities are derived from closely 
related plant species (Umbelliferae). On the other hand, the inactive dill oil 
is also derived from Umbelliferae.’’ We are used to such easy-come, easy-go 
statements from military correspondents in the daily press, but not from 
scientists of repute. 





~. 


‘Local Anaesthesia in Painless Confinement.”’ By Professor A. W. 
VISHNETSKY. Viem, Moscow, 1936, pp. 28. 


To obtain relief from pain during confinement, the author uses as a local 
anaesthetic a % per cent solution of novocaine in Ringer’s fluid. The first 
series of injections is given in the opening period when the cervical canal admits 
two to three fingers; the second in the period of expulsion. : 

The theoretical foundations for these two applications are different. In 
the opening period it is based on the work of Head which shows that 
pain of internal organs produces referred pain in parts of the skin surface. In 
relieving the peripheral pain we reduce the irritability of the cerebro-spinal 
centres. In the period of expulsion the anaesthesia is applied directly to the 
nerve endings of the region involved. 


Technique in the First Period. 

Tough subcutaneous infiltration of the painful parts of the skin wherever 
they are (briefly: on the lower front part of the abdomen and on the back). 
The technique is very carefully stated. The anaesthesia remains for 3 to 6 
hours. 


Technique in the Second Period. 

The labia, perineum and lower parts of the rectum are to be anaesthetized. 
This is done by subcutaneous infiltration directed from certain stated points. 
The duration of this anaesthesia is about 3 hours. 

The amount of solution used shall not exceed 400 to 450 c.c. for both 
periods. ; 

The author has applied his method in every normal confinement. But 
it is coitra-indicated in any pathological confittement and in cases of heart 
diseases, but not in renal diseases. It has no injurious effect on the child. 


; 
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Director: FREDERICK Roguss, M.A., M.D., M.Chir. (Cantab.), 
F.R.C.S., F.R.C.O.G. 
















THIs Review contains the lists of contents and abstracts of the more 
important articles from the journals with which the Journal of Obstetrics 
and Gynaecology of the British Empire exchanges. 

, 


The Review of Current Literature has kept the readers of the Journal 
in touch with current literature throughout the world; owing to the war 
many journals with which the Journal of Obstetrics and Gynaecology previ- 
ously exchanged are no longer received. At the end of the year an Index of 
all the subjects contained in the articles of the journals reviewed is printed. 
Arrangements are also made to include abstracts of important articles on 
border-line subjects, such as Physiology, Biology, and Biochemistry. 


LIST OF ABSTRACTORS 


J. LyLe CaMErRon, F.R.C.S.; W. E, CRowTHer, M.B.; R. H. B. Apam- 
son, M.D.; B. JEAFFRESON, F.R.C.S.; P. Matpas, F.R.C.S.; T. NA. 
JEFFcoATE, F.R.C.S.; MEAVE Kenny, F.R.C.S.; JANE H. First. 





The Lancet 
: July 26th, 1941. 
*Four phases of birth. Sir Joseph Barcroft. 


August oth, 1941. 
*Cerebral haemorrhage in an infant born by Caesarean section. C. Paget 
Lapage. 7 

September 2oth, 1941. 
*Icterus gravis neonatorum cured by splenectomy. Christopher Hardwick 
and Oswald Lloyd. 

October 25th, 1941. 
*A case of primary ovarian pregnancy. J. N. MacBean Ross and T. N. 

G'edhill. 

November 8th, 1941. 
Influence of menstruation on suspension stability of red cells. Raymond 
Green. 
November 15th, 1941. 
*Biopsy of the endometrium. John Howkins. 
Epidemic neonatal diarrhoea in maternity hospitals. (1) Clinical aspect. 
George Ormiston. (2) Bacteriological aspect. Niala Crowley, A. W. 
Downie, Forrest Fulton, and G. S. Wilson. 
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Four PHASEs OF BIRTH. 


Sir Joseph Barcroft gives a most instructive description of his experiments 
with the foetal lamb designed to elucidate some of the physiological problems 
of circulation and respiration at the time of birth. He discusses the problem 
under four headings: (a) the change of atmosphere, (b) transfer of blood from 
the placenta at birth, (c) alteration in the thoracic circulation, and (d) the first 
breath. 


(a) He describes how his investigations and experiments show that the 
provision for an adequate oxygen supply to the foetus can be divided into 
three stages. First, the placenta reaches its maximal weight not at the end 

- of pregnancy (147 days), when the foetus makes its greatest demands, but after 
‘the elapse of only about two-thirds (100 days) of the whole period of gestation. 
At the 1ooth day the placenta is much larger than is necessary for the foetus 
at that age—in short, the placenta is organized ahead of its immediate utility. 
After that time a still further increase in the size of the placenta is made un- 
necessary by an increase in the foetal arterial pressure which increases about 
four-fold the volume of foetal blood traversing the placenta per minute. 
About two weeks: before term the stream is at its height and after then a sharp 
rise of haemoglobin is nature*’S device to improve oxygen transport. As the 
author points out, in spite of all these mechanisms, the position is always 
deteriorating and at the time of birth there is a degree of oxygen want. 


(b) For some weeks before birth the foetal vesse!s of the placenta hold 
100-150 c.c. of blood. At birth most of this is transferred to the foetus. This 
fact was proven in an experiment when the cord was tied near the umbilicus 
in a Caesarean section and a considerable pressure rapidly developed in the 
umbilical vessels. This was thought to be due to the muscular walls contract- 
ing down on the blood. When an incision was made in the blood vessel near 
the ligature, about 80 c.c. of blood gushed out. The author states that it must 
be assumed that this amount of b’vod is returned to the foetus from the pla- 
centa. This extra amount of blood corpuscles is broken down, the iron is set 
free and is stored for the day when it will be wanted for the formation of fresh 
haemoglobin. 


(c) In his description of the alteration of the thoracic circulation, the 
author describes his experiments when he injected an opaque medium into 
the superior vena cava and the inferior vena ava and then took radiograms. 
He found that the blood from the former vessel went right through the right 
auricle into the right ventricle and then into the pulmonary trunk., After that 
it divided, a part flowing through: the ductus arteriosus into the dorsal aorta 
and the other part through the pulmonary arteries into the pulmonary circu- 
lation. The blood from the inferior vena cava passed into the left auricle 
through the foramen ovale and thence into the aortic arch via the left ven- 
tricle. Within four minutes of tying the umbilical cord the picture changed; 
the ductus was completely closed. To investigate the closure of the foramen 
ovale, the author describes the method of estimating the percentage of oxy- 
haemoglobin in the blood in the left ventricle; when it is 100 per cent, it can 
be assumed that al! the blood has passed through the lungs. This state was 
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found to be reached within four to five minutes of the ligature of the.cord’ 
if the foetus is breathing an atmosphere of oxygen. By X-ray he was able 
to prove that the foramen ovale closed just prior to the ductus arteriosus. 

(d) The essential neuro-muscular mechanism for drawing the first breath 
is laid down between the 34th and 50th day of gestation in the lamb. The 
author shows that at this stage asphyxia, far from stimulating the early spas- 
modic rhythms of the respiratory type, actually depresses them. By the 60th 
day higher levels of the brain have developed sufficiently to inhibit the lower 
centres.. At this stage asphyxia depresses the higher centres and liberates the 
lower centres, thus stimulating respiratory movements. 


CEREBRAL HAEMORRHAGE IN AN INFANT BoRN By CAESAREAN SECTION. 


Lapage describes the details of such a case. The operation was performed 
in a primigravida aged 36, shortly after the onset of labour, for a breech pre- 
sentation. The lower segment route was chosen. The child weighed 8 lb. 
12 oz. and was very asphyxiated but made a good recovery after treatment 
in a hot bath and with carbon dioxide and oxygen. The baby died on the 
tenth day, after some days of irritability and spasms culminating in severe 
convulsions. At the post-mortem the chief feature was marked congestion in 
all the organs with a massive haemorrhage in the brain, involving both kemi- 
spheres. There was no evidence of any traumatic tear of the tentorium. The 
pathologist was of the opinion that the haemorrhage was due to the passive 
congestion and tendency to thrombosis. 

The author states that such an extensive cerebral haemorrhage, with no 
observable relation to mechanical force of any kind, indicates that factors. 
other than mechanical, such as deficiency of vitamin K, may be potent in 
causing cerebral haemorrhage in the newborn. 


IcTERUS GRAVIS NEONATORUM CURED BY SPLENECTOMY. 


The author describes in detail a case of icterus gravis. This condition is 
most serious and most cases die. In this case the jaundice developed three 
hours after its birth and increased rapidly during the next few hours. A trans- 
fusion of 60 c.c. of maternal blood was given. On the third day the baby was 
deeply jaundiced and its liver and spleen were enlarged. A second transfusion 
was given but the next morning the chi!d was worse. It was decided to per- 
form splenectomy and this was completed in 20 minutes. With the help of 
another blood transfusion complete recovery took place. Four hours after the 
operation the blood count showed that the haemolytic process had been 
arrested and that the usual reticulocyte response to splenectomy was already 
beginning. As the mortality rate is so high, the authors are of the opinion 
that desperate remedies should be employed. Splenectomy cuts short the 
disease process while blood transfusions only keep the infant alive and tide 
him over until the disease process has ceased. Consequently, repeated blood 
transfusions can only save the infant’s life in the less serious cases. The 
authors are also of the opinion that the operation should be performed within 
24 to 48 hours of the birth. 
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A CASE OF PRIMARY OVARIAN PREGNANCY. 

Ovarian pregnancy is undoubtedly rare, and one that can be proved con- 
clusively still rarer. There seems to be very little doubt that the case des- 
-cribed in this paper is a true case of pregnancy in the organ. The patient was 
operated upon as a case of ruptured tubal pregnancy with the signs of a severe 
degree of intra-abdominal bleeding. The ovary was found to be the site of 
the bleeding and on removal chorionic villi and decidual cells were demon- 
strable under the microscope. It would have been interesting to know 
whether patches of endometriosis could be.seen in the other ovary or on the 
peritoneal surface of the uterus. 


Biopsy OF THE ENDOMETRIUM. . 

For some years American gynaecologists have been obtaining biopsy 
specimens of the endometrium for histological examination by the suction 
curette without anaesthesia in the office. In this paper, Howkins describes 
the technique he has carried out in the out-patient department of St. Bar- 
tholomew’s Hospital. He does not use the suction curette but uses a fine, 
sharp, ethmoid curette after the passage of one or two small dilators. He 
always aims at getting a specimen of the endometrium from the fundus, as 
such a specimen is more likely to give the best histological result. Only a 
very little discomfort is complained of when the cervix is seized with a 
light fine volsellum and sometimes on stretching the cervical canal. 

Out of 238 biopsies from 84 patients, only one patient had a mild syn- 
copal attack and one was sick. The author points out that in many patients, 
especially those who are. having hormone therapy under control, a specimen 
is needed at a selected time of the menstrual cycle. Because of the pressure 

“on ward beds, it is impossible to admit the patient for this biopsy, and so 
a technique which can be used in the out-patient department is doubly 
advantageous. He stresses the importance of only doing cases for diagnostic 
purposes, and then only when the possibility of malignant disease can almost 
certainly be excluded. In his series it was performed for 44 cases of sterility, 
31 cases of irregular uterine bleeding, and 9 cases of amenorrhoea. 
BRYAN JEAFFRESON. 





The British Medical Journal 


Vol. i, January 25th, 1941. 
Feminism. R. Broster. 
*Multiple foetal abnormalities. A.B. Slack. 
*A case of unilateral twin ectopic pregnancy. William C. Smith. 
*Twin pregnancy after the menopause. Leslie Ballon. 


Vol. i, February 8th, 1941. 
*A comparison of the results of surgery and radiotherapy in carcinoma of the 
cervix uteri. W. R. Winterton and B. W. Windeyer. 


Vol. i, February 22nd, 1941. 
*Cyclical mucosal ulceration. M. H. Pappworth. 
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Vol. i, March 8th, 1941. 
*Primary thrombosis of cerebral veins (following childbirth). J. Purdon 
Martin and H. L. Sheehan. 


MULTIPLE FOETAL ABNORMALITIES. 

During labour, the child presented by the breech, both legh being extended. 
The amount of liquor amnii was estimated as 14 to 18 pints. The child was 
stillborn and suffered from herniation of the liver, heart and brain, together 
with hairlip and cleft palate. The placenta was adherent to the brain. 


A Case oF UNILATERAL Twin Ectopic PREGNANCY. 

A multipara, aged 24, complained of bilateral lower abdominal pain and 
vomiting after two months’ amenorrhoea. She had extreme pallor, a rapid 
pulse-rate and slight vaginal bleeding. At operation a right tubal pregnancy 
was removed with the tube on that side. After autotransfusion the patient 
recovered. On opening the sac a uniovular twin pregnancy was found. 


TWIn PREGNANCY AFTER THE MENOPAUSE. 

A multiparous patient, aged 41, had her last child eight years previously. 
After the age of 38, menses became irregular and ceased in the middle of July 
1939. She had experienced flushings and vertigo since June 1938. 

When examined on March 15th, 1940, the uterus was enlarged to the size 
of a four to five months’ pregnancy. Later, the presence of twins was suspected, 
but an X-ray at the eighth month revealed only one foetus presenting by the 
vertex. There was considerable hydramnios, but labour was easy. In spite 
of the X-ray findings, twins were born, the first weighing 51% lb. and the 
second 5% lb. These were uniovular. . 

No explanation for the radiological error in diagnosis is ‘ offered. 


_ yA COMPARISON OF THE RESULTS OF SURGERY AND RADIOTHERAPY IN CARCI- 
NOMA OF THE CERVIX UTERI. 

The five-year results of 179 cases of carcinoma cervicis are recorded. This 
series was treated in one hospital and all were first examined with a view to 
surgical treatment. Radiotherapy was only carried out on those classified 
as inoperable, or in which the operation risk was high by reason of poor general 
condition. Sixty-four patients were treated by Wertheim’s operation and 
of these, 5 had deep X-ray therapy as well. The immediate operative mor- 
tality was 17.2 per cent; 36 per cent of the patients survived for five years. 
When there was no glandular involvement the surviva! rate was 41.3 per cent 
(of 46 cases). When the pelvic glands were affected, 22.2 per cent survived. 

One hundred and four patients were treated by radiotherapy, 87 receiving 
both radium and X-ray therapy. The Paris technique was employed for the 
most part with a treatment mortality rate of 4.8 per cent. The five-year sur- 
vival rates were: Stage 1: 12 cases, 58 per cent survived; stage 2: 13 cases, 

. 31 per cent survived; stage 3: 43 cases, 30 percent survived; stage 4: 36 cases, 
5.5 per cent survived: The combined radiotherapy results give a 35.3 per’ 
cent survival rate. 

Of the total 179 cases, 49 bins per cent) survived for five years: eleven 
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patients, however, received no treatment, 6 died of intercurrent disease and 
2 were not traced. If these are‘deducted, the survival rate was 30.6 per cent. 

Although a case classified as Stage 1 or 2 may have glandular en!argement, 
a comparison of these two groups of the radiotherapy series with the gland- 
free surgical group shows a 44 per cent survival rate as against 41.3 per cent. 
Surgical cases with glandular involvement may be compared with Stage 3. 
radium cases in which there was a small primary growth with isolated pelvic 
metastases. Yet radium gives a 30 per cent survival rate for all Stage 3 cases, 
whereas only 22.2 per cent of patients with glandular involvement survived 
after operative treatment. : 

The total results of radiotherapy in Stages 1, 2 and 3 growths were the 
same as for surgery; yet of the radium cases, 63 per cent were classified as 
Stage 3, whereas of those treated by operation only 28 per cent were Stage 3 
growths. Moreover, in this series, the results with radiotherapy were obtained 
in patients who were surgical discards, and therefore inferior material. 

The surgical operability rate was 35.7 per cent and the radiotherapy rate 
90.4 per cent. : 


CycticaL MucosaL ULCERATION. / 

Eight cases of recurrent buecal and genital ulcers are recorded. Six of the 
patients were related by birth. The appearance of ulcers was associated with 
menstruation in five cases. 

The ulcers in mouth and vulva have the same characteristics. They vary 
in size from a pin-head to 1.0 cm. in diameter, are superficial and surrounded 
by an inflammatory halo. Local pain, malaise and dyspepsia may precede 
their appearance. They usually occur in the premenstrual period. 

The aetiology of the condition is discussed and a hormonal basis of origin 
is favoured. Cyclical u!ceration is possibly a more common condition than the. 
literature suggests. The syndrome may occur in a mild form, and the slight 
discomfort resulting may be insufficient to necessitate the patient’s seeking 
advice. 


PRIMARY THROMBOSIS OF CEREBRAL VEINS (FOLLOWING CHILDBIRTH). 

The clinical features and the pathology of cerebral venous thrombosis were 
illustrated by a group of six cases. In two of these the diagnosis was estab- 
lished post mortem, and in one at exploratory operation. A fourth case came 
to necropsy three years after the onset of symptoms, and in the other two 
the diagnosis was presumed because of the similarity of symptoms with those 
of verified cases. 

In five cases, the symptoms occurred after childbirth, beginning between 
the fourth and twentieth days of the puerperium. Such cases have usually 
been diagnosed in the past as late eclampsia or cerebral embolism. There was 
no evidence of obstetrical complications or puerperal infection as aetiological 
factors, and the thrombosis is probably explained by the anatomical arrange- 
ment of the veins anastomosing over the cerebral cortex between the super- 
ficial middle central vein and the superior longitudinal sinus, and also by the 
general increased tendency to thrombosis in the puerperium. 
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As a result of the venous blockage, softening, with haemorrhage in some 
cases, occurs in the brain and a permanent scar is left on the cerebral cortex. 
The outstanding clinical features are fits and paralysis. The fits may be local 
or general, and in occasional cases may be absent. Premonitory symptoms 
often occur. A small amount of blood may be found in the cerebrospinal fluid. 
If the patient survives the initial stage of the disease, rapid and almost com- 
plete recovery from the paralysis may take place. 

The treatment consists in giving sedatives during the convulsive stage and 
later splinting and exercises for the paralysed limbs. It is suggested that 
heparin given at the first onset of symptoms might prevent extension of 
thrombosis. 

T. N. A. JEFFCOATE. 





The Canadian Medical Association Journal 
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*Some observations on maternal welfare. F. W. Jackson. 
“Maternal deaths in Manitoba. 
*Two cases of carcinoma of the urethra. J. E. Nicol. 


Vol. xlv, September 1941, No. 3. 
*Gonorrhoea in the female. E. N. East and S. A. McFetridge. 


SOME OBSERVATIONS ON MATERNAL WELFARE. 

Much medical and public comment was excited in 1928 by the issue of .a 
Report on Maternal Mortality in Canada from the Director of the Division 
of Maternal and Child Hygiene of the Department of National Health, 
Ottawa, Canada. This report, especially compiled by Dr. Helen McMurchy, 
showed that conditions in Canada compared very unfavourably with those 
of other countries and it appeared that the Province of Manitoba had a very 
poor record, in that it had the highest maternal death-rate of any province 
in the Dominion. An investigation was, immediately started by Dr. E. W. 
Montgomery, Minister of Health and Public Welfare, Manitoba, enquiring 
into the maternal deaths and all relative factors in the hope that the regret- 
table conditions might be improved. This investigation started in 1928 and 
has been carried on without remission ever since. 

Two reports prepared on five-year records were published, and it became 
apparent that one of the outstanding causes of the high maternal death-rate 
was inadequate pre-natal care. As a.result of these investigations, condi- 
tions have been greatly improved arfd the maternal death-rate for Manitoba 
has, for the last eight years, remained below the average for the whole of 
Canada. 

At a meeting of the Dominjon Council of Health held in 1937 the whole 
matter of child welfare was discussed and a committee was appointed to 
enquire into the ways and means of improving maternal welfare. This com- 
mittee, under the chairmanship,of Dr. J. T. Phaire of Toronto, decided first 
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to make a thorough investigation into the whole question of pregnancy, 
-dealing not only with those patients who died, but also those who progressed 
normally, to ascertain so far as possible if all the:factors favourable and un- 
favourable to the welfare of these patients might be discovered before any 
definite plan of action was adopted. 

The Committee decided to obtain, if possible, complete records from at 
least 15,000 births. As births in Manitoba were approximately 12,000 a year, 
it was decided that a two-year record would suffice. The International 
Health Commission of the Rockefeller Foundation and the Canadian Medical 
Association were asked for financial help, which was generously given. The 
Department of Pensions and National Health of Ottawa and the Depart- 
ment of Health and Public Welfare of Manitoba also—associated with 
personnel. The study started on May ist, 1938, and continued for the two- 
year period until April 30th, 1940. The questionnaire and the code for 
compiling information on the complete forms was prepared by the com- 
mittees dealing with maternal welfare of both the Canadian and American 
societies. 

Furthermore, all members of the medical profession in Manitoba co- 
operated unanimously in compiling information, and records of over 22,000 
cases were received. 

A vast amount of work was necessary to classify these records. From 
each record, 125 items were tabulated and these had to be co-ordinated and 
arranged so that the information thus obtained might be rapidly and clearly 
available for a study of the whole subject. The Report will not be com- 
p'eted before 1942, but all records pertaining to pregnancies which took 
place during the period January rst, 1939, and January ist, 1940, were 
summarized for the purpose of reviewing the situation respecting pre-natal 
care. 

After consultation with the Section of Obstetrics and Gynaecology of the 
Winnipeg Society, it was decided that pre-natal care should be defined as 
a supervision entailing eight or more visits by the prospective mother to 
her doctor, and it was decided for the purpose of this investigation that those 
patients who attended less than five pre-natal consultations did not officially 
receive any pre-natal care. : 

During this period, i.e., the entire year of 1939, there were 13,908 births 
notified in Manitoba. Of these, 11,657 were attended by physicians (84 
per cent), and of these cases a total of 10,600 complete records were kept. 
Of all patients attended by physicians, 7,742 (73 per cent) were confined 
in hospital. Even the cases which received no pre-natal care were confined 
in hospital to the extent of 69 per cent of the total. Of the 10,600 cases 
considered, pre-natal care was adequate in 25 percent, partial in 48 per cent, 
or lacking in 27 per cent. 

It was discovered that adequate pre-natal care applied to a much higher 
percentage of women in the cities as compared with those in the country, 
only 15 per cent of whom received anything like adequate pre-natal super- 
vision. Women of Anglo-Saxon blood comprised about 45 per cent of the 
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total of 10,600 recorded. Pre-natal care was obtained in twice as many 
cases of these as compared with women of non-Anglo-Saxon origin. 

A table is given outlining the investigations made during the period of 
pre-natal care. These consisted of physical examination, estimation of the 
blood-pressure, urine analysis, weight, pelvic measurements, position, 
presentation, foetal heart sounds, height of the fundus uteri, haemoglobin 
estimate and Wassermann’s reaction. When all these points were considered, 
it was found that only 17 per cent of the 10,600 cases received an accepted 
standard of pre-natal care. The Wassermann test was made only in 714 czses. 
‘This was considered far too small a number to afford adequate protection 
for the expected baby. 

It was set out in another table that of the 10,600 recorded patients, who 
did not receive pre-natal care, the evidence of puerperal pyrexia, forceps 
delivery and Caesarean section was much higher than among the patients 
who received adequate pre-natal care. 

A further table is given which shows that among the 10,600 cases the 
maternal death-rate was 3.8 per thousand when adequate pre-natal care was 
given, and 4.6 per thousand among others not receiving adequate-care; and 
the pre-natal and neonatal death-rate was 36 per thousand when adequate 
pre-natal care was given and 44 per thousand when this was not received. 
This shows quite clearly that, if all pregnant women in Canada received the | 
standard of care laid down, the lives of 168 mothers and 1160 babies would 
have been saved in one year. The author concludes with the following 
recommendations: (1) That organized medicine should set up a minimal 
standard of pre-natal care. (2) That the Canadian Medical Association must 
be responsible for the education of the medical practitioners of Canada re- 
specting the necessity and desirability of such a standard. (3) That an in- 
tensive programme be inaugurated by official public health agencies to ensure 
that a high percentage of women receive this standard care. 


MATERNAL DEATHS IN MANITOPA.. 


The Recorder of Vital Statistics has reviewed the maternal deaths for 
the period between May ist, 1938, and April 30th, 1940. This includes a 
record of 27,965 births, of which 23,422 were attended by a doctor. There 
were 122 deaths, 89 of which were assigned to puerperal sepsis and 33 to | 
co-incident conditions. The death-rate is thus given as 3.26 per 1000 live 
births. .These deaths were thereby checked, first by the death certifigates, 
secondly by the returns of the Maternal Mortality Enquiry, and finally by 
the Maternal Mortality Committee of the Canadian Medical Association. 
This committee made full enquiry into all the factors associated with the 
death of each patient. | 

The 89 maternal deaths are accounted for as follows: following abortion 
20, associated with toxaemia 17, associated with accidents of labour 17, 
following haemorrhage 16, due to sepsis 15, due to ectopic pregnancy 4. 

Of the 20 deaths associated with labour due to abortion, 19 of the 
patients were unmarried women and to deaths were admittedly due to © 
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induction. In 4 of the cases intra-uterine therapeutic measures were associated 
with the fatal result, ee 

Of the 17 patients who died from toxaemia, 15 had convulsions. In 
10 of these cases the social status was considered to be very low. 

Of the 17 fatal cases considered to be due to accidents of labour, errors 
of obstetric judgment appeared to have played a large part, as there were 
only six live births in this group, the average parity being 3.3. 

In the group of 16 patients who died from haemorrhage, the average 
age was 33 years and the average parity greater than 6. Blood-transfusion 
was given in only one case. Contrary to the usual experience, sepsis as-a 
cause of death took fourth place in the whole Manitoba survey. Seven of 
these women were delivered at home and 3 deaths followed Caesarean 

"section. 

The 4 deaths due to ectopic pregnancy out of a total of 89 deaths seems 
very surprising. 

Race seems to play a notable part. Red Indians comprise not more than 
one-fiftieth part of the population of Manitoba, but the maternal death-rate 
among them was more than one-tenth, or five times as high as among white 
women. Among the half-breeds maternal mortality was also high. As in 
tuberculosis, so in obstetrics—the Red Indian becomes an important public , 
health liability. Ukrainians number 1 in 9 of the population, but their 
maternal death-rate was 1 in 6. Among these people there were 15 deaths, 8 
of which were due to abortion. ~ 

This review reveals many medical errors, both of omission and commis- 
sion. The errors of omission were failure to consult expert opinion, failure 
to recognize early toxaemias of pregnancy and start prompt treatment, and 
failure to employ modern methods, such as the administration of ergomet- 
rine to prevent haemorrhage in cases of uterine atony, dnd to employ blood- 
transfusion when haemorrhage had occurred. The errors of commission were 
unjustifiable obstetric interference and the performance of Caesarean section 
without proper indication. 

In conclusion, it might be stated that it is easy to criticize in spite of 
all the difficulties which the whole subject presents, yet frank criticism is 
the only method by which one can review the subject. A maternal death 
is the climax of sorrows. Every possible effort, therefore, must be made to 
reduce such deaths to the lowest possible rate. This demands the -joint 
co-operation of governments, medical schools, organized medicine and social 
agencies, together with intelligent and unremitting effort. 


Two CASES OF GARCINOMA OF THE URETHRA. 

The author reports two cases of carcinoma of the urethra, one in a male 
and one ina female. A general discussion of the subject is given. 

The disease is comparatively rare, for an exhaustive study published in 
1939 revealed only 150 recorded cases in men and~262 cases in women. 
' Trauma appeared to play a part in both cases. Both began extremely 
insidiously. Dysuria, urethral discharge and retentioneof urine are noted 
in both, then local tumour forms. In the female occasional spots of blood 
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constituted an early symptom, and later a foul-smelling discharge was 
common. 

Case Report. A female patient, aged 66 years, came complaining of 
slight bleeding from the vagina for some months, with occasional burning 
pain on micturition. Three years previously she had been carefully examined 
and no urethral abnormality was then in evidence. On examination a 
fungating tumour, about the size of a large bean, was seen at the urethral 
orifice. The surface of the growth was ulcerated, but there was no fixation. 
There were no enlarged glands in the groin. 

The mass was removed under gas-oxygen anaesthesia and when examined 
microscopically was seen to be composed of columnar cells arranged in a 
pseudo-glandular formation. The underlying tissues were invaded. Many 
mitotic forms were seen. The tumour did not arise from transitional 
epithelium, but apparently from the peri-urethral glands. It was an adeno- 
carcinoma. Following the excision, radium was applied, followed by a 
‘course of deep X-ray therapy to the urethra and inguinal glands. It is six 
years since this procedure was carried out and there is now no sign of re- 
currence. The author, in a review, notes that in 119 cases of carcinoma i 
the urethra in women, only 15 patients survived for more than 3 years. The 
poor results obtained are believed to be due to late diagnosis. A fairly full 
bibliography is appended. 


GONORRHOEA IN THE FEMALE. ‘ 

Venereal disease to-day forms a large and important part in health 
problems. Much publicity has been given to the subject. New developments 
in diagnostic procedures, including the employment of blood-chocolate 
media for the growth of the gonococcus, has done much to facilitate an 
accurate diagnosis of gonorrhoea. The introduction of sulphanilamide and 
sulphapyridine has brought changes in treatment. 

The report is based on the study of 1,712 women who were seen during 
the first 24 years since the introduction of sulphanilamide therapy. Of this 
group 626 women were proven to have had gonorrhoeal infection. Their 

ages ranged from 16 to 69, the average being 22.9 years. All were of poor 
economic status. These patients either came voluntarily because of dis- 
charge, were brought for investigation by the welfare department as alleged 
cases of contact, or were referréd by the law enforcement authorities. 

Clinical examination of the patients consisted of the taking of a complete 
history and the making of a physical examination. The latter was accom- 
plished by placing the patient in the lithotomy position and with the aid of 
a good light a thorough investigation of the external genitalia was made. The 
introitus was swabbed with a weak disinfectant such as potassium perman- 
ganate solution; the urethra was then examined by exerting sliding pressure 
from behind forwards against the pubic bones. Bartholin’ s glands were 
investigated and pressure exerted to expel pus from the ducts. A bivalve 
speculum was inserted and the cervix examined. The plug of mucus was 
swabbed from the cervical canal, into which cotton applicators were inserted 
‘and smears obtained. If there was a frothy, copious discharge present, to- 
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gether with redness and soreness of the vagina, other infection, alone or ir 
conjunction with gonorrhoea, was suspected; trichomonas vaginalis was. 
present in 20 per cent of cases diagnosed as gonorrhoea. Routine laboratory 
tests to prove the presence of the gonococcus were made in the following 
way. On the first visit smears were taken from the stripped urethra, from 
the cervix and from the pus expelled from Bartholin’s glands. This fresh 
material was stained by Gram’s method and immediately examined for 
gonococci. If these organisms were not found, the urethra was painted with 
2 per cent silver nitrate and the cervix with 5 per cent of the same. On the 
second day, smears were again taken and cultures made. On the third day 
smears and cultures were taken. It was found that smears taken to prove 
the presence of chronic gonorrhoea in the female were, for all practical pur- 
poses, useless, whereas cultures taken in conjunction with clinical evidence 
gave much useful information. It has been stated that the employment of 
silver nitrate had a tendency to render the infection more resistant to treat- 
ment. The authors’ findings did not confirm this statement. Cultures were 
made by bringing to the clinic blood-chocolate agar in Petri dishes packed. 
in a thermostatic box. Material from the sites of infection aforementioned 
was transplanted directly from the patients to the culture medium by the 
method described by Malcolm and Dolman. The Petri dishes were immedi- 
ately replaced in the thermostatic box. 

Rectal infection with gonorrhoea is common in the female and is usually 
caused by contamination from the vagina. Routine rectal examinations were 
not made except in cases in which the patients complained of symptoms 
suggesting rectal infection. Only 8 cases in this whole group were thus 
examined. 

An attempt was made, for therapeutic reasons, to classify cases of 
gonorrhoea in women into 3 groups, acute, subacute, and chronic. Classi- 
fication into these different groups presented some difficulty and was made 
in the following way. Acute cases were those in which there was a history 
of recent exposure, in which examination revealed acutely an inflamed 
urethra and cervix, and in which the smears were positive. It was found 
that the inflammation remained in the acute stage for a period of 2 to 4 
weeks after infection. There were 272 acute cases in the group considered. 

The cases were diagnosed as subacute when there was no history of 
recent exposure, when examination revealed a less marked degree of inflam- 
mation and when smears were only occasionally positive. It was found that 
the infection became subacute between 4 and 6 weeks after its acquisition. 
There were 73 cases in this group. 

“Chronic cases were those in which there was no recent history of infection, 
signs were absent, inflammation of the cervix and urethra was non-existent 
or very slight, smears negative, but cultures positive. It was found that 
inflammation became chronic after 3 or 4 months from the time of acquisition. 
There were 281 chronic cases in this group. 

Without regard to the stage of infection found to be present, the patient 
was given a course of treatment with sulphanilamide. Three 5 gr. tablets 
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together with 5 gr. of sodium bicarbonate 4 times daily were given for 4 
days, then.2 tablets 4 times daily for 4 days, and finally 1 tablet 4 times 
daily for approximately three weeks. Local or pelvic examination was 
avoided whenever possible and local treatment was not undertaken as it 
tended to produce pelvic complications. More recently the course of sulph- 
anilamide just cited was repeated after 2 weeks’ rest, when it was found to 
be well tolerated, and it was thought that the greatest benefits were obtained 
if it were repeated after the acute stage was passed. 

In subacute cases local treatment was given in addition to the sulphani- 
lamide therapy. This consisted of the following urethral lavage with 2 per 
cent mercurochrome twice weekly; the cervix was swabbed with 5 per cent 
mercurochrome and a tampon of I in 1000 acriflavine was introduced into 
the vagina and left for 12 hours. Chronic cases were treated surgically. A 
course of sulphanilamide was given if pelvic complications occurred at any 
stage. 

To prevent pelvic complications the patient was instructed to rest in bed 
during menstruation, especially for the first period following infection. Pain 
was relieved with sedatives; hot sitz baths were given twice daily; douches 
were not given; sexual contact, excitement, and alcohol were interdicted; 
enemata were also forbidden for fear of infecting the rectum. A full well-— 
balanced diet was ordered. 

The acute complications which might be encountered were salpingitis, 
Skene’s abscess, Bartholin’s abscess, abscess of the minor vestibular gland, 
and acute arthritis. When pelvic inflammation, such as salpingitis, occurred 
complete rest in bed in Fowler’s position was ordered, together with general 
medical care, and sulphanilamide therapy, as outlined, was given; heat was 
applied to the lower abdomen, bowel elimination obtained with mineral oils, 
and, if an enema were necessary, the perineum was carefully cleansed before 
the rectal tube was inserted. Liquid or soft diet was given and pain was 
relieved with codeine, % gr. combined with acetyl salicylic acid gr. 5 to 
10. Trauma from pelvic examination was avoided. Sedimentation tests 
were made and if the sedimentation rate was seen to be slow, discharge from 
hospital was approved. Otherwise the patient was kept in bed till the sedi- 
mentation rate approached the normal. This procedure was employed to 
prevent recurrence of the infection when the patient got up. Of the group 
considered 9.2, per cent had pelvic complications, and of these 7.6 per cent 
_had pelvic inflatmmation on admisston, while 1.6 per cent developed pelvic 
inflammation while under treatment. | 

Acute arthritis was treated with sulphanilamide therapy and local treat- 
ment was directed against all foci.of infection. The possibility of diseased 
teeth had been kept in mind at such times. 

Sulphanilamide therapy has greatly lessened the necessity *for pelvic 
operations. Local abscesses of Skene’s tubules and Bartholin’s’ glands were 
treated by incision and packing. Chronic infection of Skene’s tubules was 
treated by inserting a fine probe and touching it with the electric cautery. 
Chronic cervicitis was treated with the electric cautery, which was applied 
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_ in longitudinal strips, the areas of application being, well below the interna! 
os. The treatment was carried out after a menstrual period, but was avoided 
when there was acute inflammation of the cervix or of the pelvic viscera. 

“Removal of a cone of the cervix was also used, but never in,young women. 
If there was retroversion of the uterus, the cauterization was not deep. 

_ Chronic inflammation of Bartholin’s gland was treated by electro-coagu- 
lation of the gland, but excision was considered a better method of fro- 
cedure. 

During pregnancy gonorrhoea was treated by a course of sulphanilamide 
as previously described and repeated as was considered necessary. The blood 
was also examined so as to anticipate a secondary anaemia. No treatment 
was applied to the cervix for fear of altering the increased acidity of the 
vagina at this time. The.urethra: was treated by local medication... Twenty 
cases of pregnancy were complicated by gonorrhoea in the authors’ series. 

To prevent salpingitis, rest in bed during the menstrual periods was 
adopted. Alcohol was interdicted and trauma, produced by examination, 
douching or sexual intercourse, was avoided. 

In the authors’ series there were 53 cases of pelvic inflammation; in 42 
it was present on admission and in 11 it developed while treatment was being 
given. Women who had to work during the acute stage or during men- 
struation were more prone to pelvic inflammation. Blondes were less 
resistant to infection than were brunettes. Fever therapy was attempted in 
a few cases, but a definite opinion of its results could not be formed, and it 
was inordinately expensive. 

As regards cure, no attempt was made to prove that the patient had been 
cured until after three months of treatment. The average duration of 
treatment of acute cases was 18 weeks, and of chronic cases, 20 weeks. When 
the patient had been given treatment for the desired length of time, when 
all clinical signs had disappeared, and when cultures and smears were nega- 
tive, the patient was sent home for one month to live a normal life and the 
only restrictions were those of alcohol and sex activity. At the end of the 
month, further tests were made and, if smears and cultures were negative, 
the patient was considered cured. There were 64 per cent of apparent cures 
in the authors’ series. A short bibliography is appended. 


J. LYLE CAMERON. 





The Medical Journal of Australia - 


November 16th, 1940. 
*Notes on pregnancy and parturition on the D’Entrecasteaux Islands. 
E. Ford. 


November 23rd, 1940. 
Current Comment. Genesis of hydatidiform mole. 


November 30th, 1940. 
Pause in the gtowth of the foetus, with prolonged pregnancy. M. C. de 
Garis. 
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ra! December 7th, 1940. | 
ded Labour complicating febrile gastro-enteritis. M.C. de Garis. 
era, Current Comment. Caesarean section performed post mortem with a living 
len. child. 
December 21st, 1940. 
igu- Caesarean section for pelvic: deformity. Puerperal eclampsia. M. C. de 
Sro- Garis. 
Current Comment. Foetal activity and nutrition. ’ 
“a December 28th, 1940. 
ont Menorrhagia and metrorrhagia. R. F. Matters. 
the *The incidence of haemolytic streptococci in the throats of obstetric nurses; 
nty results of treatment by tonsillectomy and sulphanamide. J. N. Chester- 
‘ae man and S. Scandrett. | ae . 
~_ Almost complete occlusion of the vaginal orifice following chi'dbirth. E. 
es Macknight. 
, Adherent placenta praevia in a twin pregnancy. M. C. de Garis. 
42 , January 11th, 1941. 
ing *The bacteriological diagnosis of severe claustridium Welchii infection follow- 
en- ing abortion. H. M. Butler. » 
ess The case of the Princess Charlotte. C. Macdonald. 
in Complications of labour in a cretin. M. C. de Garis. 
it May 3rd, 1941. ; : 
*Modern aspects of puerperal sepsis. A. M. Hill. 
ea: —s 
> NOTES ON PREGNANCY AND PARTURITION ON THE D’ENTRECASTEAUX ISLANDS. 
en E. Ford collected the fol'owing notes in his spare time while engaged upon 
en a five months’ tour of duty in this group of islands, which is situated to tfe 
a- east of Rapua and 50 miles from the mainland of Australia. 
he In this group of islands the function of the male appears to be recognized 
he in conception. It is considered that the semen enters the uterus amd causes 
e, solidification of menstrual blood which then forms the embryo. In Dobu 
es the semen is believed to be derived from ingested coconut milk. 

Usually pregnancy is held to be uncertain inti! four menstrual periods 
have been missed. Since malaria and hookworm disease are prevalent, men- 
strual irregularities are frequent results of the accompanying anaemia. 

Pregnancy is looked upon as an entirely normal condition not in any way \ 

= » associated with disease. Therefore the local medicine men and sorcerers have 


nothing to do with the practice of obstetrics. 
In most places cohabitation ceases from the time that pregnancy is recog- 
5 nized until the infant is weaned; in some districts coitus continues during 
pregnancy but is disallowed during !actation. - It is believed that intercourse 
during pregnancy will lead to foetal death or the birth of a weakling and that 
during lactation it leads to alteration in the milk and similar bad results. This 
carefully observed restriction leads to such dissatisfaction that it is occasion- 

€ ally overcome by abortion or infanticide. 

In parts of Goodenough Island shell fish are not eaten during pregnancy. 
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It is considered disgraceful for an infant to be born to an unmarried girl. 
Though sexual freedom exists among young unmarried people pregnancy 
rarely results even though pubefty has been established. The infrequency 
of illegitimate childbirth has been usually regarded by white people as due 
to the practice of abortion but this does not seem to be an important factor. 
There appears to be no method of abortion used which invo'ves vaginal inter- 
ference. Violent blows upon and massage of the abdominal wall have been 
employed by other women in an attempt to produce abortion. No contra- 
ceptive technique has been practised though the function of the semen 
appears to be well recognized. 

Labour is entirely in the hands of female relations and friends. The hus- 
band absents himself from the onset of labour and for periods varying from 
one month after delivery up to the date of weaning. The position for delivery 
is the same for all the is'ands. The patient from the onset of labour sits upon 
a flat stone on the floor of the hut supported by a woman who sits behind her. 
Another woman kneels in front and watches for the appearance of the head. 
No interference with the delivery is undertaken by the attendants. The cord 
is cut about three inches from the umbilicus by a shell which is relatively 
blunt; this leads to an absence of bleeding though the umbilical cord is not 
tied. After the division of the cord the patient and assistants remain in their 
previous position until the placenta is born. No traction on the cord or pres- 
sure on the abdomen is used to expel the placenta. No attempt to save the 
perineum is made and lacerations are frequent in primiparae. There is no 
knowledge of the treatment of a complicated labour, the patient being left 
to die if trouble occurs. . 

After delivery the patient rests in the hut usually for a month; she either 
rests on a couch with a fire burning under it or she sits in front of it entirely 
naked with her legs widely separated. If haemorrhage occurs after delivery 
this is ascribed to insufficient heating. The patient is also at this time en- 
couraged to drink large quantities of.water. 

The care of the infant inc'udes washing soon after birth, either with warm 
water in the hut or, in coastal villages, in the sea. The infant is fed at the 
breast until the teeth appear and then is transferred to adult food. The 
unsuitability of the bulky starchy diet causes a poor general appearance of 
all children between the age of weaning and about five years. 

In many parts of the island the heads of the infants are coated with black 
paint made from coconut oil and charcoal. The region painted extends from 
the line of the scalp in front to behind the anterior fontanelle to protect it 
from the sun and to encourage the growth of hair. 

Infanticide appears to be practised when the mother dies in childbirth, the 
infant being buried with her as there is no means of feeding it. Deformed 
children also appear to be disposed of and not reared. 


THE INCIDENCE OF HAEMOLYTIC STREPTOCOCCI IN THE THROATS OF OBSTETRIC 
Nurses; RESULTS OF TREATMENT BY TONSILLECTOMY AND SULPHANAMIDE. 
An investigation was carried out by Chesterman and Scandrett into the 

faucial condition of nurses working at the Women’s Hospital, Sydney. 
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The investigation was spread over a period of 21%, years. In all 3,750- 
swabs were taken from 442 nurses and from this number haemolytic strepto- 
cocci (Lancefield’s Group A) were recovered in 80 nurses (18,per cent). 

Of the nurses whose tonsils were either present or incompletely removed, 
66 among 297 (22 per cent) were at some time carriers, and the incidence 
among nurses whose tonsils were completely absent was 14 among 145 (9.7 
per cent). | 

Tonsillectomy was successful in removing haemolytic streptococci from 
the throats of 26 of 29 nurses whose subsequent history was known. 

Sulphanamide therapy in adequate doses was found, under careful super- 
vision, to be a valuable method of treatment of those cases in which other 
measures had failed. 


THE BAcTERIOLOGICAL D1aGNosIS OF SEVERE CLAUSTRIDIUM WELCHII 

INFECTION FOLLOWING ABORTION. 

H. M. Butler has, during 18 months, carried out an investigation of abor- 
tional infections with claustridium Welchii in the Women’s Hospital, 
Melbourne. 

In 394 (27 per cent) of 1,480 cases of abortion, claustridium Welchii was 
present in cu'tures made from vaginal smears. Of these women 169 were 
without symptoms, 133 were febrile for 3 days or less and 92 showed signs 
of some infection. Of the last group only 15 women were clinically ill. 

In 241 consecutive cases of incomplete abortion claustridium Welchii was 
obtained both from the vagina and from the uterine cavity of 37, from the 
vagina in 29 and from the uterine cavity in 4 instances. In 17 of the 41 cases 
with infection of the uterine cavity there were no symptoms of infection. 

The organism was grown from the urine of 12 out of 14 cases of severe 
-infection, in 18 out of 35 septic cases in which clinical signs did not point to 
this infection and in 8 out of 38 cases in which symptoms of infection were 
mild or absent. Of the 110 strains examined only 20 were typical! smooth 
variation. 

The remaining 90 strains showed surface co'onies of varying degrees of 
roughness. All but two of the strains causing severe infections produced smooth 
surface colonies and all but three gave non-granular growth in serum-neo- 
peptone-water. 

Of 230 consecutive strains for which the degree of capsulation. in the pri- 
mary culture in meat broth was recorded, 26 were heavily capsulated, 64 were 
moderately capsulated. and 140 showed very little capsular material. Ten 
strains which gave rise to severe infection were al' heavily capsulated. None 
of the poorly capsulated strains caused serious infection. 

An examination of cervical smears from 36 cases showed that in severe 
infections heavily capsulated bacilli could be found in the smears. In the 
absence of severe infection heavily capsu'ated rods were unusual. 

The writer holds that his investigation indicates that the bacteriological 
diagnosis of the severe forms of abortional infections due to claustridium 

We'chii depends upon the recognition of those variations capable of initiating 
severe infection. / 
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-MODERN ASPECTS OF PUERPERAL SEPSIS. 
In a paper read before the Victoria Branch of the British Medical Asso- 
ciation, Dr. A. M. Hill reviewed the present-day conception of puerperai 
sepsis. He considered that such sepsis was essentially a wound infection, 
the wound always present in an obstetric patient being the placental site. 

He considered the common organisms of infection to be thy haemolytic 
streptococcus, the anaerobic streptococcus, staphylococcus” aureus and 
claustridium Welchii. The less important organisms were the bacillus coli, 
non-haemolytic streptococci, streptococcus viridans, staphylococcus albus and 
the gonococcus. Referring to these organisms in detail he reviewed the more 
common sources of infection and the morbid anatomy of lesions produced by 
“them. 

Reference was made to the clinical types of infection’depending upon the 
direction of the spread of infection and whether the infection is still limited 
to the genital organs or has passed beyond them either to the b'ood-stream 
or to the peritoneum. He went, shortly but concisely, into the essentials 
of preventive measures as practised during the antenatal period and during 
the conduct of labour. Some stress was also laid upon what he termed ‘the 
‘‘ personal factor of the obstetric attendant,’’ who, on all occasions, should 
observe the highest standards of efficiency. Finally reference was made to 
the methods of treatment of established cases of puerpera! sepsis after isolation 
of the causative organism. General treatment was described for all cases and, 
in addition, the appropriate form of chemotherapy was given with doses for 
-different infections. 


Re: 3. ADAMSON. 





The Calcutta Medical Journal 


Vol. xxxviii, No. 6, June 1941. 
*Secondary abdominal pregnancy: a case report. Sudhansu Kumar Ghosh. 


SECONDARY ABDOMINAL PREGNANCY: A CASE REPORT. 

A patient aged 22 years, married 10 years, second gravida, came under 
observation on October 24th, 1939, with a mass in the abdomen and recur- 
ring attacks of pain, especially marked in the last three months. 

In December 1938, after amenorrhoea for six weeks, she had an attack 
of acute lower abdominal pain and fainting. From this she gradually 
recovered with occasional attacks of pain. In May 1939 she was examined 
under anaesthesia because of pain in the abdomen and an abdominal mass, 
somewhat irregular in outline and about the size of a uterus of six weeks’ 
pregnancy. Foetal parts and movements could be felt immediately under 
the abdominal wall. Vaginal examination revealed that the uterus was 
inextricably incorporated with the mass. , 

Near the end of April a skiagram showed the presence of foetal bones 
in the left side of the lower abdomen. The patient was kept under close 
observation for three weeks during which time foetal heart sounds and foetal 
movements were in evidence, and it was thought that Braxton-Hicks’s 
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contractions could be felt per abdomen. The patient left hospital, but was: 
readmitted on October 24th, 1939. During this interval she had occasional 

attacks of pain in the lower abdomen. In July 1939 she had vaginal bleeding 
for two days, at the end of which she passed a fleshy mass and bleeding 
ceased. At the same time it appeared to her that the size of the abdomen 

had decreased. On November 3rd, 1939, abdominal examination revealed 
a globular elastic mass about five inches in diameter lying in the left hypo- 
gastrium and left iliac region. Vaginal examination showed a normal cervix 
with closed external os. The uterus was bulky, retroverted and pushed back 
by a mass lying anteriorly and closely attached to it. The right Fallopian 
tube and the ovary could be felt, and appeared normal. The left Fallopian 
tube and ovary were not palpable. The uterus was packed with a strip of 
gauze soaked with bismuth, iodoform and paraffin paste, and a skiagram 
taken. This photograph revealed the presence of a dead foetus of 7 to 8 
months of age lying in front, and to the left, of the uterus. 

The diagnosis of secondary abdominal pregnancy was made and lapa- 
rotomy was planned to remove the foetus and gestation sac. After a care- 
ful five-days preparation the abdomen was opened. A large rounded 
gestation sac with *thany omental adhesions on its surface was found in front 
of the uterus, to which it was adherent, as it also was to the pelvic colon 

The adherent omentum was transfixed, ligated and divided. Posterior 
adhesions were separated with the fingers. The uterus was bulky and 
pushed backwards, the right appendages were normal, but the left Fallopian 
tube was found to be greatly hypertrophied and elongated, with the ampul- 
lary portion enormously thickened, hypertrophied and distended, forming 
the main part of the gestation sac, which was reinforced by dense adhesions ~ 
of the omentum. When the sac was made free it was found that the isthmic 
portion of the tube, together with the ovario-pelvic ligament, formed the 
pedicle of the sac. This pedicle was clamped, divided so as to permit the 
removal of-the gestation sac, and then ligated with silk. The stump was 
buried under the peritoneum; the abdomen was then closed. The patient 
made an uneventful recovery. The sac when removed was found to be 
composed chiefly of a greatly hypertrophied portion of the left Fallopian 
tube. This great hypertrophy of the musculature of the Fallopian tube 
gave to the mass, on palpation, some of the characteristics of the gravid 
uterus and the musculature seems to have undergone rhythmic contractions 
like the Braxton-Hicks’s contractions of the uterus. 

Judging by the patient’s menstrual history, which was regular, the last 
period occurring in the first week of November, the patient probably became 
pregnant during the last week of November 1938. In July 1939 the patient 
had a haemorrhage and passed a mass from the uterus. It appears that at 
this stage of pregnancy, i.e., about the 34th week, the foetus died. Thus 
it appears to have lived as an abdominal pregnancy for almost 35 weeks. 

A skiagram, showing the opaque uterus together with the foetal bones 
low down on the left side, is included in the text. 

J. LyLe CAMERON. 
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The relation of vitamin B to the reproductive cycle. Phi'ip F. Williams, 
George C. Griffith and Florence G, Fralin. 
*Abdominal pregnancy. Clifford B. Lull. 
*Pregnanediol determination as an aid in clinical diagnosis. C. L. Buxton. 
The use of sulphanilamide in obstetrics and gynaecology. Charles A. Gordon 
and Alexander H. Rosenthal. 
The significance of the tubercu'in test in pregnancy. Edward C. Maeder and 
J, Arthur Myers. 
Premature elective rupture of the membranes. W. C. Kettel, A. W. Diddle 
and E. D. Plass. : 
Correlation of Friedman test and phase of endometrium in ectopic pregnancy. 
Myron E. Goldblatt and Harold A. Schwartz. 
Evaluation of stilboestrol as a therapeutic oestrogen. U. J. Salmon, S. H. 
Geist and R. I. Walter. 
A critical analysis of Caesarean section in a large municipa' hospital. Abra- 
ham B. Tamis and Milton D. Klein. 
Mixed adenocarcinoma and squamous cell carcinoma of the uterus. Ira C. 
Skinner and John R. McDonald. 
*Pubiotomy in impacted mentum posterior presentation. William P. Sharkey. 
Tubal pregnancy associated with tubal tuberculosis. P. Brooke Bland. 
The relation of obstetric complications to steri'ity. Richard B. Nicholls. 
Subarachnoid injection of alcohol for treatment of pain in genital carcinoma. 
Frank L. Bauer. 
Fibroma of the ovary with ascites and hydrothorax. Edward J. Bomze and 
Jack D. Kirshbaum. : 
Granulosa cell tumour of the ovary with haemoperitoneum and haemothorax. 
Clifford J. Vogt. 
Carcinoma-sarcoma of the uterus. Byron J. Hoffman, 
Right uterus unicornis associated with.renal agencies. H. J. Schattenberg 
and Joseph Ziskind. 
Congenital atresia of the upper two-thirds of the vagina and cervical os with 
haematometra. Edward A. Flemming and Harry L. Kava. 
Intraligamentous granulosa cell tumour. Alex. B. Ragins and Leonard 
Frankel. * 
Intestinal obstruction due to malignancy complicating pregnancy. M. G. 
DerBrucke. 
Isolated paralysis of the serratus anterior muscle during the puerperium. 
Leon S. McGoogan. 
Bilateral simultaneous tubal pregnancy. George Bolling Lee and Eugene 
T. Rush Stone. 
Extra-ovarian granulosa cell tumour. Cuthbert Powell and William C. Black. 
Spontaneous rupture of the spleen complicating labour. William F. Shannon. 
Difficult labour due to amorphous monster. I. Le Vine and I. J. Wolf. - 
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A mechanical ink writing recorder suitable for recording uterine motility 
during pregnancy and labour. Con Fenning. 

A technique for the rectal administration of paraldehyde. J. Kotz and 
Morton S. Kaufman. 

Tattooing (puncturation) With mercury sulphide for the treatment of intract- 
able pruritus caused by leukoplakia-kraurosis vulvae. Robert Turell. 

A new scissors for incising the uterus in Caesarean section. Bernard L. 
Cinberg. 

Brenner tumour of the ovary complicating labour. Isadore A. Siegel. 

The prevention of post-operative traumatic and catheter cystitis. James R. 
Goodall and Louis J. Quinn. 

Special Article. Anexthesie ala reine. Herbert Thoms. 

The small hospital as an obstetric hazard. Scott C. Runnels. 

Selected Abstracts. Physiology of pregnancy. 








Vol. xl, No. 3. 

Retrodisplacement of the uterus in relation to pregnancy. Albert H, Aldridge. 

*A method for evaluating the stress of urinary incontinence. Allen C. Barnes. 

*Uterine bleeding produced by progesterone. Bernard Zondek, Samuel Rozin 

and Morton Vesell. 

*Calcium, phosphorus, and nitrogen metabolism in women during the second 

half of pregnancy and in early lactation. Fred W. Oberst and E. D. Plass. 

*Effect of vitamin K administered to patente during labour. J. E. Fitzgerald 
and Augusta Webster. 

Moral aspects of therapeutic abortion. Thomas V. Moore. 

*The co-incidence of tuberculosis of the endometrium with tuberculosis of the 
lung. Julius E. Lackner, Walter Schiller and Alex. S. Tulsky. 

Concentration of para!dehyde in the blood following its administration during 
labour. Herman L. Gardner, Harry Levine and Meyer Bodansky. 

Pelvic tubercu'osis. A. H. Lahmann and S. F. Schwartz. 

A clinical study of the effects of diethystilboestrol on puerperal women. 
H. F. Connally Jr., D. I. Dann, J. M. Reese and L. H. Douglass. 

Normal variations of foetal heart rate during pregnancy. Lester Warren 
Sontag and Helen Newbery. : 

Intra-uterine onset of haemorrhagic disease of the newborn. Carl T. Javert. 

The effect of cystine on human milk production. R. G. Daggs. 

Studies on the preservation of placental b'ood. John Scudder, Charles R. 
Drew and Virgil G. Damon. 

The effect of a salt-poor diet during pregnancy upga the duration of labour. 
William Pomerance and Isidore Daichman. 

An accurate Roentgenologic method for determining pelvic depth. Rupert 
E. Arnell, William F. Guerriero and James B. Irwin. 

Chorion-epithelioma of the uterus. Irving Smiley and Alfred B. Clements. 

Unusua' coexistence of squamous cell carcinoma and cervical fibromyotha. 
Malcolm B. Dockerty and James C. Masson. 

Acute intestinal obstruction complicating pregnancy and the post-partum 
period. Frederick Weintraub and Boris Jaffe. 
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Benign post-irradiation stricture and primary carcinoma of the colon. James 
N. Stanton Jr., and Harold W. Jacox. 
Fibromyoma of uterine cervix peduncwlated and expelled from vagina. 
Richard Torpin and B. C. Beard. 
Chorio-angioma of the placenta. John H. Fisher. 
Primary diffuse adenocarcinoma of.the vagina. Monte C. Piper. 
Lipoma of the uterus. Fred L. Ritter and Sydney W. Stringer. 
Velamentous insertion of the umbilical cord. J. W. Records. 
Paraldehyde analgesia and perineal anaesthesia in obstetrics. C. K. Fraser 
and J. W. Jones. 
Acute inversion of the uterus post-partum associated with placenta accreta. 
Bela Halpert and Petér Graffagnino. 
Simultaneous ovarian and intra-uterine pregnancy. G.C. Milner and H. E. 
_ Bowles. 
Traumatic haematoma of omental adhesions simulating premature separa- 
tion of placenta. Louis J. Zupp and Victor Mayer. 
Bilateral fibroma of the ovaries combined with a degenerating adenoma of 
the right breast. Eva Haumeder. ’ ‘ 
Viable triplets delivered by Caesarean section. Linton Smith and Don 
Cathcart. 
Weighted abdominal retractor. J. W. Visher. 
*The treatment of pre-eclampsia. George E. Anderson. 
Stil'births and neonatal deaths. Scott C. Runnels and Burdett Wylie. 
Selected Abstracts. Gynaecologic operations. 


ABDOMINAL PREGNANCY. 


This article includes the case reports of cases of secondary abdominal 
pregnancy, dealt with by the author. Two patients died after operation, one 
of an extraneous cause, and two survived. The method of treatment is dis- 
cussed-in some detail, after a short review of previous reported cases. The 
maternal mortality rate in this condition is between 30 and 40 per cent, the 
foetal mortality being 50 per cent. In cases in which the infant is born alive, 
ultimate survival is unlikely owing to the high incidence of foetal abnormali- 
ties and deformities. When the diagnosis is made ear'y, delay of operation 
in the hope of obtaining a viable child js therefore not advised. 

In relation to the treatment of placenta, the author states the increasing 
tendency to leave it in situ, and to close the abdomen completely, regarding 
the placenta as an absorbable organ. He discusses the possibilities of failure 
of absorption and of further operation being required, either due to this cause 
or to haemorrhage. When the baby is alive there is usually little possibi'ity 
of separating the placenta, and the procedure outlined is adopted; but when 
the baby has been dead for some time it is usually separated without difficulty. 

Of the five cases reported, the first three were treated by marsupialization 
of the sac and packing, owing to the occurrence of haemorrhage from the 
placental site. The first two died as a result of haemorrhage at the time of 
removing the pack. In the fourth case marsupialization was carried out, owing 
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to the probable presence of infection of the sac. The fifth, which resulted 
in the delivery of a living child which survived, had the abdomen closed with 
the placenta inside, but in this case a subsequent operation was necessary 
owing to failure to absorb and the formation of a placental abscess. 

The author gives a very clear summary of his conclusions with regard to 
thé treatment of abdominal pregnancy. 


PREGNANEDIOL DETERMINATION AS AN AID IN CLINICAL DIAGNOSIS. 

Pregnanediol is the excretion product of progesterone. The metabolic 
change probably takes place partly in the liver, but*it has been thought that 
the uterus was necessary to the complete metabolism. The authors have 
demonstfated the excretign of pregnanediol following progesterone injections 
in a small proportion of hysterectomised women and in some men. Investi- 
gations on laboratory animals showed no excretion either during pregnancy 
or after injections. 

In women the excretion of pregnanediol during pregnancy is constant, so 
that negative findings may be taken as a negative diagnosis of pregnancy. 
Attempts to establish a quantitative value for the positive diagnosis of preg- 
nancy have so far proved unsuccessful. In cases of habitual abortion the find- 
ings were indeterminate but injections of large amounts of progesterone failed 
to increase the amount of pregnanediol excreted. In normal non-pregnant 
women the excretion of pregnanediol was found only during the latter half 
of the menstrual cycle. Ina series of 78 patients, pregnanediol determinations 
were combined with endometrial biopsy. In a small number of cases secretory 
endometrium was found in the absence of pregnanediol. 

“ . 


PUBIOTOMY IN IMPACTED MENTUM POSTERIOR PRESENTATION. 

It is unusual for anyone to recommend this procedure in these days when 
the technique of Caesarean section has so improved that it has become rela- 
tively safe in competent hands. But any given case may be so neglected 
that it is considered inadvisable to perform a section in the presence of almost 
certain sepsis. Such a case is described by Sharkey. He describes how diffi- 
cult a persistent mento-posterior position is to rotate into the anterior position 
because of the tendency to partial flexion of the head into the hollow of the 
sacrum and for the brow to be the lowermost part of the presentation. The 
whole picture is also often complicated by the presence of a contraction ring 
and by the difficulty in getting the head out of the pelvic cavity if lower seg- 
ment Caesarean section is attempted. 

As the author points out, most of these cases are dealt with by craniotomy, 
an excellent procedure if the baby is already dead but a tragedy if the baby 
is still alive. Pubiotomy just gives that extra amount of room to make rota- 
tion and complete extension possible and for safe delivery with the forceps. 
The author gives a short account of cases of a similar nature found in the 
literature and treated by pubiotomy. In most of them the chi'd was stillborn 
or died a short time after birth and the condition of the mother gave rise to 
much anxiety. In the case reported by the author, the operation was per- 
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formed with a Gigli saw, and a living child, which survived, was obtained 
During the puerperium, the mother was nursed in a pelvic sling after firm 
strapping of the'pelvic girdle and by the twenty-third day she walked with no 
limp and no disability. 


A METHOD FOR EVALUATING THE STRESS OF URINARY INCONTINENCE. 


The author discusses the cure rate by operation of cases of incontin- 
ence of urine and emphasizes that the percentage of cures diminishes with the 
length of time over which the patients are followed up. From a consideration 
of the physiology of the sphincter action of the bladder, incontinence may 
result from a sudden increase in intra-vesical pressure, when the involuntary 
sphincter is already distended, or-from a lowering of resistance of the urethral 
sphincter, or a combination of these two factors. The choice of operation, 
most likely to produce a pernianent cure of the symptom, will depend upon 
the evaluation of the part played by each of these factors in producing the 
incontinence in any given case. 

A simple method of d&termining the intra-vesical pressure at a given dis- 
tension is described, together with the use*of ingenious X-ray methods to 
determine directly the urethral resistance and indirectly the internal sphincter 
resistance. 

The article is Mlustrated by skiagrams of the various conditions that may 
be found, and the logieal operative procedures to be adopted in each case 
discussed. 


UTERINE BLEEDING PRODUCED BY PROGESTERONE. 


The article includes case reports of the effects of the administration of 
‘progesterone throughout the normal menstrual cycle with absence of intra- 
cyclic bleeding. In cases of.secondary amenorrhoea, bleeding could be in- 
duced by progesterone alone in a dosage of 50 mgm., divided into two or more 
doses. Administration of a single large. dose was ineffective, and with a total 
dosage of 50 mgm. the latent period between the last dose and the resultant 
bleeding was smaller when the, number of doses was greater. The authors 
report improvement for several months following one course of progesterone 
therapy in cases of secondary amenorrhoea, but no permanent success. 

In primary amenorrhoea, no bleeding could be produced without prelimi- 
nary or simultaneous treatment with oestrin; the dosage used being 20,000 
I.B.U. of oestradiol benzoate in divided doses. 

The intra-cyclic bleeding, following the administration of corpus luteum 
alone, takes place from an imperfectly proliferated endometrium, but the 
presence of a certain degree of oestrogenic hormone is necessary, since bleeding 
cannot be produced in cases of primary amenorrhoea by progesterone alone. 
A certain interval is necessary between the exogenous hormone administration 
and endogenous hormone production in order that intra-cyclic bleeding 
Should occur, In pregnancy the administration of even large doses fails to 
produce bleeding. 
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CaLCIuM, PHOSPHORUSAND NITROGEN METABOLISM DURING THE SECOND HALF 

OF PREGNANCY AND IN EARLy LactaTION. 

The results are given of metabolic studies on five pregnant women kept 
under strict observation on diets subjected to detailed qualitative and quan- 
* titative analysis. The figures for calcium, phosphorus and nitrogen balance 

obtained by previous investigators are quoted. The importance of factors 
other than the food content in relation to the metabolism of these substances 
is discussed, in particular the relation of the acid bage equilibrium to the ex- 
cretion of calcium, and of sufficient amounts of vitamins C and D to the ade- 
quate utilization of calcium and phosphorus. The condition of the teeth was 
recorded throughout the period of observation; no new dental caries developed 
although no treatment was given to cavities already present. 

In relation to nitrogen metabolism, the authors emphasize the large num- 
ber of factors involved and the impossibility of stating the protein require- 
ments in general except between very wide limits. 

In these experiments the diet prescribed during pregnancy was continued 
during lactation, and was found to be adequate since in all cases a positive 
calcium balance, and in a proportion of cases a positive nitrogen and phos- 

“phorus balance as well, was maintained. Calcium and phosphorus stored 
during pregnancy in excess of foetal needs may be available during lactation. 


EFFECT OF VITAMIN K ADMINISTERED TO PaTIENTS DURING LaBour. 

The results of determination of the prothrombin index on a series of 
patients before the onset of labour and at delivery with the concentration in 
blood from the cord at birth are given. In the control group there was little 
variation in the prothrombin index during labour, but the cord blood at birth 
showed a higher concentration than the maternal blood. In the series in 
which vitamin K was administered during !abour, there was a definite eleva- 
tion at delivery, both in the maternal blood and in the cord blood. 

In a much smaller series of cases in which sodium pentobarbital was given 
during labour, very much lower levels were found. In the previous series no 
narcotic had been given. The various methods of determining the pro- 
thrombin level are discussed; the two-stage method alone determines the 
actual amount of prothrombin, while the methods of Quick and Smith deter- 
mine the amount together with the convertibility rate. A modification of the 
latter methods was used in this investigation, and the suggestion is put for- 
ward that the low levels obtained after barbiturate analgesia are due to an 
.alteration in the amount of,prothrombin. 


THE CO-INCIDENCE OF TUBERCULOSIS OF THE ENDOMETRIUM WITH TUBERCU- 

LOSIS OF THE LUNG. 

The paucity of syinptoms in cases of tuberculosis of the endometrium in 
the absence of adnexal disease and the consequent rarity of the clinical diag- 
nosis of this condition is discussed. An investigation of its incidence in sana- 
torium patients, suffering from primary progressive tuberculosis of the lungs 
with no clinically manifest pelvic tuberculosis, was undertaken. Biopsy of the 
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endometrium was taken by the suction curette so that negative findings could 
not be considered of final significance. Two cases only were found out of 125 
patients investigated. These results were compared, with autopsy findings 
on 107 women with pulmonary tuberculosis in the absence of tuberculosis of 
the adnexa. The incidence in the latter series was 1.87 per cent as compared 
with 1.6 per cent in the clinical material. 

The pathogenesis of isolated endometrial tuberculosis is discussed. The 
authors conclude that it might be regarded as an isolated metastasis, presum- 
ably by the haemotogenous route4 

‘ 
THE TREATMENT OF PRE-ECLAMPSIA. 


The author reviews the signs, symptoms and course of pre-eclampsia and 
the importance of the differential diagnosis from chronic nephritis. In the 
absence of anything approaching exact knowledge of the aetiology of the 
condition, he makes a strong plea for rational therapy on the basis of the 
accompanying factors about which much is known. He emphasizes the im- 
portance of sodium and of low protein intake in relation to tissue oedema. The 
use of large quantities of milk is of value since, besides supplying protein, it 
tends to replace sodium by potassium in the diet. He makes a strong caSe for 
the administration of an adequate amount of protein, but, in addition, he 
points out the value of a large amount of carbohydrate, partly as a protein- 
sparer but more importantly in relation to liver function. 

Pre-eclamptic patients earlier in pregnancy suffer from hypercholester- 
aemia which predisposes to the deposition of fat in the liver, and a consequent 
impairment of its ability to store glycogen. Consideration of the effects of 
hypercholesteraemia leads to a discussion of the formation of placental jn- 
farcts and the importance of the liver in the de-amination of the toxic amines 
produced from them. Experimental work with pituitrin has shown its pos- 
sible importance in relation to the fatty liver and vascular spasm. 

Finally, the author points out the possibility of dietary treatment early 
in pregnancy in the type of patient who is particularly liable to develop pre- 
eclamptic symptoms later, and gives a detailed account of the clinical and 
biochemical findings which may be expected in such a patient. 

BRYAN JEAFFRESON. 





Sociedad de Cirurgia de Cordoba (Argentine Republic) 


Year 1, No. II. 


A case of renal anomaly. Gonzalez. 
Chronic luxation of the femur. Carranza. 
“Indications for neurosurgery in the treatment of dilated colon. Castellanos. 


INDICATIONS FOR NEUROSURGERY IN THE TREATMENT OF DiLaTED COLON. 
¢ 
Castellanos discusses the treatment of cases of colonic dilatation, when 
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the symptoms indicate that the affection is due to want of intestinal tenicity 
which, in turn, is caused by over-excitation of the sympathetic system. 

He points out that, to ensure success in‘ neurosurgical treatment, regard 
must be paid to the type of case and also to the technique of the operation. 

Within the last 13 years, functional surgery for dilated colon, first employed 
by the Australian surgeons, Wade and Royle, has since been modified and 
improved by surgeons in all parts of the world. The directing idea of sym- 
pathetic operations is to favour the action of the parasympathetic by partial 
inhibition of the sympathetic, thereby increasing the tone of the colon, intensi- 
fying peristaltic movement, and diminishing sphincter tonicity which has 
probably helped to produce the infirmity. 

Before operating, it is first necessary to localize the dilated colonic seg- 
ments by means of X-rays and so determine the requisite nerve section cor- 
responding to the dilated segments, j 

Castellanos describes the technique used by Scott and Morton as the one 
generally employed. ~ 

The operation has proved very successful in cases of children with Hirsch- 
sprung’s disease. The intestinal function becomes regular, and the general 
health is improved. It is recommended that the operation should not be 
undertaken before the child is a year old. 

In the adult, the operation is fully justified when medical treatment has 
failed. With great dilatation accompanied by severe constipation the results 
are generally excellent and lasting. 

Low general health in the adult and old age are contra-indications. 

Types of operation. (1) Resection of the inferior mesenteric plexus and 
the superior hypogastric plexus (Rankin and Learmouth). (2) Bilateral resec- 
tion of the antero-lateral sympathetic chains, with or without resection of the 
superior hypogastric plexus and inferior mesenteric plexus—radical sympa- 
thectomy of Adson and Passler. 

In the greatest number of cases, dilatation chiefly occurs in the descending 
colon and the sigmoid flexure without participation of the rectum. The tech- 
nique of Rankin and Learmouth is best, affecting the large intestine and the 
internal anal sphincter, leaving intact the innervation of the lower extremities. 

When the bladder is involved and dilated Adson’s and Passler’s method 
seems to yield best results. 


od 


J. H. Firsurt. 





Annaes Paulistas de Medicina e Cirurgia 


: Vol. xxxix, No. 5, May; 1940. 
Conswerations on the chemical prophylaxis of malaria. Vargas. 
Mixed pulmonary lesions with special reference to tuberculous mycotic 
association. Almeida and Lacaz. . 
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*Is there risk of future damage after the internal administration of radium or 
radium emanation? Tschelnitz. 
Isolated salmonella in cephalo-rachidian fluid. Pestana and Rugai. 
Iodine in the treatment of mycosis. Lacaz. 


Vol. xl, No. 3, September, 1940. 
Intermediary dysenteric bacilli. Lima and Teles. 
*Co-existence of malignant fibromyoma with adenocarcinoma of the fundus 
uteri. Tibirica. 
Ossifying myositis. Ribeiro. 


Vol. xl, No. 4, October, 1940. 
Dietetics in hepatic-biliary disorders. Cortez. 
Employment of the medium agar-desoxycholate of sodium citrate to isolate 
dysenteric bacilli. Pestana and Ferraco. 
*The radiological image of the gall bladder after the — of natural 
medicated water. Campos and Ribeiro. 


‘ 
Is THERE Risk oF FUTURE DaMaGE AFTER INTERNAL ADMINISTRATION OF 
RaDIUM OR RADIUM EMANATION? 

In his presidential address to the British Radiological Association, Decem- 
ber; 2932, Lord Lee spoke of possible danger to the system after the interhal 
administration of radium emanation, and instanced the case of an American 
citizen, Mr. Byers, who had died in April of that year from multiple necroses 
of bones. For 214 years previous to his death, Mr. Byers had taken daily 
large draughts of water containing Radiothor, a preparation which combined 
radium salts with radiothorium and mesothorium and which was adver- 
tised by its producer as ‘‘ the remedy for everything and against everything.”’ 
Professor Flinn, who made a post-mortem examination, found in the body an 
electrometric equivalent of 0.04 milligrammes of gamma rays of radium. 
Similar diseases and from a similar source—absorption not only of radium but 
of mesothorium and radiothorium—had been noted since 1926 in a number 
of designers of show-cards and the death of one was reported in 1933. Unfor- 
tunately many of the designers had the habit of frequently holding the 
pencils with which they applied radiant dyes in their mouths, thus often 
swallowing small quantities of radiothorium and mesothorium, which from 
their relative cheapness composed most of the pencils. 

The Byers case awakened a lively controversy among medical men and 
radiologists, regarding the danger limits of radium elimination and absorp- 
tion, and subsequently gave rise to much valuable experimental work. 

Rajewski and others investigated doses of tolerance for radium emanation 
from various radioactive substances, and found that even 0.001 mgm. per 
kilogram of body weight may cause irreparable and fatal damage if accumu- 

‘lation goes on for a number of years. In the preliminary discussions the great 
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difference in the danger of radioactive substances had not been clearly 
demonstrated. Research proved that emanations from mesothorium and 
radiothorium have a much wider activity in the body than radium emana- 
tion, since thorium C emits gamma rays much harder than the alpha rays of 

radium, less easily eliminated and deposited in the bones and spinal cord. ~ 

Radium emanation in the doses of general practice is eliminated by the 
lungs after 4 hours and its products of disintegration about 3 hours later. 
Nevertheless, care is recommended in oral administration. Falta (Vienna) 
in 1917 had recommended high doses (1,000,000 units) daily for several months, 
affirming from his own experience that in many diseases, such as old ischial- 
gias and chronic arthritis, good results were obtained only with these high 
doses. a 

Giidzent (Berlin) published successes with much lower doses (300,000 units). 

Meyer demonstrated that emanation action from radium baths takes place 
chiefly by inspiration, penetrates the entire system and may be estimated even 
15. minutes after the bath in the urine and the blood. 

Proof of the permeability of the tissues for radium emanation has been 
furnished by the application of an ointment of radon. By this means Happel 
obtained, not only local action on the skin, but visible general action on the 
whole_system similar to what is produced either orally or by baths. Some 
minutes after the application of radon he determined the radium emanation ” 
electrometrically in the air exhaled by the patient. 

Tschelnitz concludes that danger of future injury to the system by radio- 


-active substance depends on the nature of the respective substances. Rays 


from mesothorium and radiothorium are highly dangerous. From radium in 
the doses habitually used they are without danger and of great curative value. 
He refers to recent statistics by Rajewskj,and-Wanke (1939). 


CO-EXISTENCE OF MALIGNANT FIBROMYOMA WITH ADENOCARCINOMA OF THE 
Funpus UTERI. 


Tibirica reports.a case of malignant submucous fibromyoma associated 
with an independent growth of adenocarcinoma of the uterus, and invaded 
by nodules from it. 

When he received the first tumour for pathological examination, the pre- 
sence and microscopic appearance of 3 hard nodules in it made him suspect 
the co-existence of another and different neoplasm. He made a provisional 
diagnosis of fibromyomatous carcino-sarcoma, but requested that the uterus 


’ should also be sent for examination. 


When this was sent, he found springing from its internal surface a pedun- 
culated nodule the size of a pea. In the pedicle and on its internal surface 
were groups of prismatic, polymorphic epithelial cells in glandular formation, 
and endometriosis. 

This confirmed his first hypothesis of invasion of one neoplasm by another. 
The interest of the case lies in the®*fact of there being two independent neo- 
plasms, which had mingled with each other. 
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THE RADIOLOGICAL IMAGE OF THE GALL BLADDER AFTER INGESTION OF NATURAL 
MEDICATED WATER. “i 


Clinical observation has proved. the’ beneficial effect of various natural 
mineral waters on the liver and the gall bladder. It is known that the radio- 
graphic image of the gall-bladder is modified after the injection of certain 
cholagogues, such as the intravenous injection of decholin, when it is increased 
in size. On the other hand, contraction of the image is seen after the ingestion 
of fats or injection of certain substances such as egg-yolk. 

These facts suggested to the authors the employment of cholecystographic 
methods to investigate whether natural mineral waters increased or diminished 
the size of the gall bladder. - 

It was held by some physicians that the action of Prata water in the duo- 
denum exercised a tonic influence on the gall bladder, similar to what had 
been observed in the muscles of the small intestine. 

The authors found that: (1) the waters of San Lorenzo and Prata as 
they issued from their springs did not increase the image of the gall bladder, 
as had been obtained previously by administration of tetra-iodo-phenol- 
pthalein. (2) Neither did thé same waters produce contraction of the walls of 
the gall bladder as has been noted after a repast of fatty substances. (3) 
Though it is known that a solution of sulphate of magnesia produces partial 
evacuation of the gall bladder this cannot be recognized in the saline water’s 
action on its walls. 

J. H. Firsui. 
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